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ACCOUNT AND RESULIS 0F THiE EXý*PEDITIONý 10 EGYP1, &-c.

TOROINTO, FEBRIJARY, 1854.

Prec1it~aiiry Accoulit ai t*i italt or ilic Expeditiosi ut Dr.
Rtichiard Lcluaiinag to l.g3'it, Etiopia, amit theo

Pciaaisl.Ia of Slzaai.*

In the yeir 184 2, in :iccordancc %with flic proposai of Eicliîhorn,
nt tlint tiie Miistcr of Inistruictioni, and i ut t," recommend:îtion
of M. M. Alexander, V. Hlumboldt, and Bunsen, lais Mlljesty
King, brederic Williamn 4tli, of Prussia, determinied Wo Sei id a
scie itific expedîtion te itivcsdtct the romains ofancient Eg% tian
and Etiipian civiljz:ation still in prcservation in the Nueý vallcy
aîad flic adjacent cotintries. 'fle direction of te undertakin'
iwas cntrustcd te me, aftcr tie detailed plans of tie propose~
expedition hand been minutely examincd by tile Royal Acadcmy
of Sciences, and iii ail points graciousiy :ipprovell by file KCing.

Thli land-surveyor, G. Erbhkaîn, front Berlin, aud the dr.aughits-
mna ai painters, Erîîegt and Max Weidenibaeh, fromi Naumnîberg,
and J. Frey, froin Basic, iwcre appoiîîted Wo minae tile dnawviîîg
and colored representations, nts wcll as thoso :îrclaitectoiie pls.
wlaich lîad te ho cxectcd on file spot. Wlicit J. Frey w.s
obliged te rettura to Europe fi-cm Lowcer Egypt, on accolint of
the injurions cliiatc, lie was replacedl by tlie l)ainter 0. tLeorgi,
froin Leipzig. Twvo Engii artists, aiso J. Bonomi, ivho, fron
the intcrest ho too- in tlic journey, became attaclîcd te our partv
white wve %cre iii Loqdon, and the architect J. Wild, ~'iîo joincdl
us of bis ovit accord, took au active paît in fice expedition as
long as it remained ini Loiver Egypt. Lastiy, dîîring iîcariy Uic
wille of thc jeuirncy 11o enjoycd flic Society of 'the presciat
Counsellor of Legation, IL Abeken, whio accoxnpanield us volun-
taiv and on ntindependatit footing, ani .vite ini varions %Nay3s
promýotcd the antiquarianl objects of tu-e joui ney. MVc wcrc aIso
providcd ivith Lue mens of obt.niniiîg plnster cists of those
representations Lhit werc bcst qualified for tce purpose, by thc
addition of Frauke Uie inouldier.

Tho différent members of tho expedlition arriving7 by vanrions
ronds, met in Aie.randria on ie ISUîi September, 1842. Ott Uic
9Uît Noveniber %ve encamped. near the gi-cnt, Pyramids of Gizeha.
\Vlint we obtained on that spot as i-cil as frtam the adjoiîîinn-
Pyramid fields of Abusir, Saqara, and Dnschitr, w-hidhiarc sitliate(I
o tlie soutlî, occupied nis cxchisively and uninterruptedly for

more thmnn six montlis. The inexlîatiCilc number nf important
and instructive monumnents and repre.-entatiolis which w-c met w-ati
ini tese Necropoli, fice most ancient flinat liav-e exisicd in ana colin-
UTr, surpnssed every expectation w-o Iîad been entitled io hold
coencerning thein, and accotînts for otîr long abtade in tais partof the
counitry, whlich is the fi-st approached and visiited, but lia.% net-
withstauding. been very littie investigated. If ivc cxeept the
celcbrnted and wcil kinoivn ixnimil.tion of tlie Pyramids in the
ycnr 1837. by Colonel Hlowrd Vvc, stisted by tle accompliied
arclîitcct Pcr-inZ. littie had been d3ne te r-.;mot a more minute
investinealion of dahis rcxwirkabic spot; the Frencla-Tuscan expe-
dition irn partienlar did littUe more th-in pus tlio-oîul it. Nover-
tliess, tie intiumerabie tombs of private indlividuals greupcd
about tiiose royal Pyramids, par 'y constructed of massive sq~uare
blocks, partly hcwn into thc living rock, contai.),almostcexclusi-ely,
representations beioniging to fie oid Egyptian Monarciîy, vhaich

* Eracted fr=r UUtten fren EgJp, Eth1opi,, ansd thse reninFuis of 5Mai," l'y
Dr. likhaxd Icy4us
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teranitatedl betw-cen two nndI tiiree tbousind )-cars bc-fore Christ;
indeed, iîiost of tiîem beluîîg te tie fou-tha nad fiftla M-tiletlaoliic

Dîa tha, trefore bclwecîièl th-c anid four tlaoîsaîid ycars
before Chriist. 'l'lie oadru age of tiiese Pyî-amids and cf
tile surrotindiîîg tollibs, is n"c longIer grenerally died 1», iiiteli-
genat eîiqui-ers, alid iin tui fiîbt Vohamite cf illy "Eya

Chaoîaiog,"which mias ).îtey :appenrcd, 1 )lav-c eîîdcavurc to
furaisi a cýritical proof of the cetain fouidatiotas ire p<îsscss for Il
more special dé tinatioa of ti ne as fair bîvk as fi nt period. But
ivere aniy oine onil' to beliuvû iiiftic lowcst acceptîationi cf mnodern
Schohîrs coîacerîaiig the ofe lcf t ii-st gyiînDynuasties, lie
wollid stilt ho compclled te yield priority to icsxe îllniîîîîcîts
before aîiy otiier Egyptian rcniains of art, aud gcaerally hofore
ail artistie romains belongiîag W tac uiole race cf man, te w-hiel
ive can liistorîenily refi-. IL s kont>, te tiîis tiant ive cati attribute
tlie wvoîderful grewtl ini tic interest wielaive attaca p«trtly te
tic monments tlicrnîtIves, as proofs cf taecearliest activity
shewn iii art, partly te tile vai ions reprezentationis cf the îias.aar
cf living iii tiose primitive time..

Oit flic western border cf thc destert w-hidi stretelies frein Uic
nîost ne>rtlierl,, groups cf Pyranids nt Abur Roascli, 1pas-t tic
Titius cf tie old capital cf Memphis, toe o ai.eanî) f
flie Il F:îtitii," %-e discovered the rernains of siâty-sceven Pv-aîillids,
ihicii witla a féiv exceptionsi, %vere only destiiîod for kiigs, and

ia flic nenrhbcnroiiiocdi of the principal groups vve investiri.tell
StI more iniînitciy 130 tcanibs cf pihaste îidgividîiils, %%liicli
deserve te, ho more particuuhiriy recordcd. A great ninny cf
tiiese sepuîlial chaînberr, ric-lil adoiriied ivith repiresenuttiouîis
sud iniscripitionls, conts onty be renclied hi- excav;ations. M1ost
of thiom beongeoi te tue higuiesi faînctionaries of tios- flottrisliing
Dynasties, axnong, %iioni wcre aise tîuirtecia prinîces antI seenn
prinicesses. -

After ive hll tàken tlic most carefîl topegraplîlcal plans cf ail
tlie fields cf tie P) ramids, and hall notcd downi tlie architectonie:
groîîîad planis, and sections uf theo iiiost itipurt,.nt toîiibs, and
aftcr w-e hand, iii tilt niost complote il aimer, driw-n or taken
paper imipressions cf tiicir pictur-s atiol iniscriptionîs, as fair as
tut-y wcre accessible to ils, îîc lî:îd.accomiplislicd more cemplctcly
titan %vc crer laoped te do, flitc fiist and inost important Lisk, cf
our journcy, silice ire laad acquired a babi, for ur knioviedgvo
concerning te monuments cf tlie oldcst E.7ptian Monai-day.

Oaa tue 19tia May, IS43, ive procecded still faurdier, and
cienipcd cii the -23rd in tic Fstiuîîi, upon file ruins cf the
Labyriiîth. ILs truc position unas long gocîccrd;and our
fa-st viecw dissi patcd ail loti- douits cocecrain.g i 'fTlic interesting
discovcry cf te actuail site cf Ulic aticicit, LaeMcivras iîado
about tut saiune tinte, by tîte dlistinigiislcd Frenîch architect
Linnit, wvhiclî %re hnd flic opportuliimy cèf coîifirmsnig on tliû Spot.
'fiis greitly f.tcilitaitcd tae imîans cf comprehcidiîîg flic topo-

g"rapial aîîd laistoricai conditions cf LIai? province, se remarkabie
in aIl its fentures. The iii.tgîîificent sehemes wiriel convertcd
titis originlly desolite Oasis into eue cf tUeicmost productive
Parts cf Egypt, wcrc intiiately coniîecteld %vtl caih otier and
miust bave boioigcd, if net toi a sin-lc k-iîg, stil) tg) one opoch cf
Limie. Thla most important resuit %ve obt.iined hi- clii investiga-
tins cf flitc L;tbyrith aund cf thc adjoining Pyramids. iras the
dûtersmiintion cf Utic historient position cf tie oiinni feunder;
thais %-c obiainedl by excavastiouns w-bich occupied ai coasiderabie
Lime. Me di-covercd flint flic king, %%-li was crrocoushy eall1ed
MecSris hy the Gi-t-ois, fi-oui Lake More, (Z. e.,) fi-cm the Lake cf tlic
Nite inuud:ation, liî-od nt the end of flie 1 2th MaInetlionic Dynasty,
shortly bc-fore tue invabion cf the 1{j l-sos, anud ivas called tune-
ncmhe bi-Manetho AmencanestUi ti-d cf his anme. Ilispi-cdc-
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teusors in the samne Uynasty had already founded the town of
(Jrocodilopis, in the centre of the Faiumn, which is proved by
some ruins that stili exist belonging to t' at period; and they
probably conducted the Nile Canal, Balir-Jusef, Nyhich branches
off from, Derut-Scherif, into the basin of the desert. That
part of the basin which is most advanced and situated higlîest,
terminated in a lake forimed by ineans of gigantie. dams, many
of whichi stili exist; and the connection of thé canal wvas regulated
by sluices in sucb a manner, that in the dry season the reserved
water could flow back agaia into the valley of the Nule, and irri-
gate the country around the capital long after the Nile had
retreated within its banks. Amenembe built bis Pyramid upon
the shore of the lake, and a splendid temple in fi-ont of it. It
afterwards formed the centre of the Labyrinth, whose many
hundred chambers, forming three regular masses of buildings,
surrounded the oldest portion, and according to Herodotus, were
destined by the Dodccarchis for the general diets. Tbe ruis of
the Labyrinth had neyer yet been correctly represented, not even.
in their general arrange ment. An Arabian canal, wlîich. ias car-
rîed through itat a Inter pcriod, hiad drawn away the attention of

p assing travellers from that portion of the chambers, whichi w as in
btpreservation. We haveinade the most exact ground plan, ac-

companicd by sections and views. Ajourney round the province,
as far as Birqet-el-Qorn, and blyond it, to, the ruins of Diméli and
Qasr Queun, induced us to remain. several mionths in this neigh-
bourhood.

On the 23rd Augurtst we embarked at Benii-suef, visited a small
rock temple oif King SetLos 1Ist, at Surarich, on the castern
shore, and farther on the remains of later monuments in the
neighibourhood of Tehinehi. At Kuîn-ahimar, a little to the soutîr-
of Zauiet-el-meitini we examined a series of nineteen roek-tombs
belonging, to the 6thi Manethonie I)ynasty . The group of tonibs
wbichi are scattered about a tè,v days'.jouirney to the south, at
Schech-Said, EI-llarib, Wadi-Selin, and stili farther on, at
Qasr-e-Saiat, also belonging to this period, which, in point of
age, ivas immediately connected withi the tlourishing time of the
great builder of the Pyramids. If we judgre by the remlains
110W extant, it appears that there wvere, at* that early period
especially, in this portion of Central Egypt a number of flourishing
cities. Royal kindred arc frequently met with among the ancient
possessors of the tombs, but no sons or daughters of the king,
because there wvas no royal residence in that neighbo)curhiood.
But we found the last flourishing period of the oid Monarchy,
the i 2th Manethonic Dynasty, represented in this part of Egypt
by the most beautiftil and most considerable remains. T he
rock-tombs of Beni Hiassan, se remarkable for thieir architecture,
as weii as for the various paintings on their walls, peculiarly
belong to this period. The town te i-,hicb they appertained, thie
residence of a governor of the eastern province, bas entirely
disappeared ail except the name, which is preserved in the
inscriptions. It appears that it only fiourished a short time
during this Dynasty and again deciined at the invasion of the
lIyks&>s. In the neighbouring Bersclieli also, and fartier on,
amongr the Lybian rocks, behind the town of Sit, whichi was as
important 4000 years ago ns iL is at present, we again found the
same plans of tombs on as magnificent a scale, whiose period of
erection mighit be recogrnised even at a distance.

It is a singular fact, that in point of acte the greater Proportion
Of the remains of the Egyptian monuments beconîe more modern
the ligu),Ier wve ascend the Nile valley, the reverse of what inighit
have beeni expectcd from a large view of the subject; accordîng
to which the Egyptian civilization of the Nule valley cxtended
from south to north. While the Pvramids of Lowcr Egypt, with
the monumen ts around thier, liad dispiayed the o1lest civilization

of the 3rd, 4th, and 5th Dynasties ini sncb wonderful abundance,
we found the 6th Dynasty, and the most flourishing period of
the 12th, the last of the old Monarchy, especially represented in
Central Egypt. Thebes was the brilliant capital of the new
Moniarchy, especiaily of their tirst Dynasties, surpassing ail other
places in the nunîber of its wo'iderful monuments, and even now
it ofeirs us a refiection of the splendeur of Egrypt in ber greatest
times. Art, whichi stili created magnificent things even in its
decline, und1(er the Ptolernies andi the Romnan Emperors, bas left
considerable monuments behind it, consisting of a series of stately
temples ini Dendera, Ernient, Esneb, Edfu, Kum-0mbo, Debod,
Kalahscheh, Dendur, Dakkeh, which are ail, with the exception
of Deridera, ini the southerii part of the Thebaid, or in 1Lower
iNubia. Lastly, those monuments of the Nule valiey which are
situated most te the south, especially those of the IlJsland" of
Meroe, are the latest of ail, and most of tbem belong to the
centuries after the Chbristian era.

We liastened immediately from thie monuments of the old
Monardhy in central Egypt to Thebe3, and deferred tili our rctumn
the examination of the well-preserved, but modemn temple of
Dendera, the ruins of Abydos, and several other places. But of
Thebes also, we took but a preliminary survey, for we only
remained there, twelve days, from the Gth to the 18tlh of October.

XVe were impatient to commence immnediately our second fresb
ta.-k, which consisted in the investigation of the Ethiopian couin-
tries, situated higher up the river. Tie Fi-ench-Tuscan expedition
did not go beyond Wadi Halfa; Wilkinson's careful de8cription
of the Nule land and its monuments, whichi contains so mucb
information, only extends a little highier up, as far as Semnteh.
The most varions conjectures wcre still entertained concerning
the monument..- of Giebel, Barkal, and Meroe, with reference to,
tiieir age and their signification. Jt was necessary to obtain a
general viewv of thie truc relation bctwvcen thie listory and civi-
lîzation of Egypt and Ethiopia, founded upon a complete exami-
nation of the remnains which are still extant. Therefore, after a
cursory visit to the temple ruins, as far up as Wadi Halfa, we
retnrned to Komusko, from, which place we started on the 8th of
January, 1844, through the great desert to Abu-Hammed, and
the upper Nule countries, on the l6th of January we arrived at
Abu-Hammed, on the other side of the desert; on the 28th, at
Begerauieh, near to whicb the Pyramids of Meroe are situated.
Froni Sehendi, wvhiclh liifs more to the soutb, we visited the
temple ruins of Naga and Wadi e Sofra, far on in the interior
of the eastern desert. On the 5tb of Febmnary we reached
Chartuin at the confluence of the White and the Blue Nule.
From this place, accompanied by Abeken, I descended the Bine
River, passed the ruins of Soba and Sennar, as far as the 13' of
N. Lit.; whiist the other members of the expedition returned
froni Chartum to the Pyramids of Meroe. The tropical counitries
of the Nule, whien contrasted with those northern ones devoid
of rain, extending south as far as tle 17î, and the plants and
animais now almost exciusively confined te South Ethiopia, when
compared with individual representations of the ancient Egypia
monuments, were rendered still more interesting by the discovery
of some monuments, with. inscriptions upon them, near Soba, by
which 'se obtained traces of the ancient vemnacular language of
those districts in a written character resembling, the Coptic.

I also made use of our residence in these districts to ho in-
stmuctcd by the natives of the adjacent counitries in thc grammar
and vocabuiary of their langruages.

On the 5tm of April, I retuirned 'sith Abeken to the other
members cf the expedition at Begemauieli. After drawings had
been made cf aIl that stiil existed which peculiarly represented
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the state of civillation in Ethiopia, and aftcr we had taken the
most exact plans of the localities, we proceeded in six days, by
the desert Gilif to, Gebel Barka], wliere we arrived on the 6th
of May. Ilere was the more nurtherrî, the more aucient, and,
to judge by the remains, also the more important capital of the
state of Meroe. At the foot of this single mass of rock, whicli
rises in an imposing maniner, and is cailed there, in the hierogly-
phical inscriptions, I he Sacred Moun tain," is situated iNapata.
The history of this p)lace, which we may stili derive from its ruins,
gives us at once a key to the relations which subsisted in
general between Ethiopia and Egvpt, as regards the history of
their civilization. We find tliat the most ancient epoch of art in
Ethiopia was purely Egyptian. It is as early as the period of
the great Rainses, who, of ail the Pharaohs, extended his power
farthest, not on]y towards the north, but also towards the south,
and tcstified this by monuments. At an early period he built a
great temple here. The second epoch begins with King
Tahraka, also known as the ruier of Egypt, the Thirhaka of the
Bible. This spot ivas adorned. with several magiîificent mnonui-
ments by him and his immediate successors, and thoughi they
were built iii a style now employed by native k-ings, it is, neyer-
theless, only a faithful. copy of the Egyptian style. Lastly, the
third epoch is that of the kings of Meroe, whose dominion
extended as far as Phiil.e', and was manifested niso at Gebel
Barkal by numerous monument-,. On an intermediate journcy
into the Cataract country, situated farther up the river, which.
we liad eut off by the desert Journey, 1 found only miiddle-age,
but no ancient Ethiopian remnains of buildings.

(To le continued.)

Atmomphcerical Electricity.

»Y 1'ROFESSOR JOSEPIH LOVERINO, 0F IIARVARD UNIVERSITY.

If we allow ourselves to be instructed by the analogies of the
friction electrical machine, the Leyden jar, or the voltaic battery,
we shail find that the essential condition for maintaining a charge
of electricitý, is the existence of two bodies or portions of the
samne body (îvhich are generally conductors) separated from each
other by a non-condueting mediumn. An electrical chaire im-
plies the presence, of two bodies in opposite electrical states; and
the weII-known attraction mutually exerted by two snich bodies
would lead soon to, a discharge, if they were not separated by
the insulating medium. There is no reason why the solid earth
should not play the part of one of these bodies, while the other
is represented by the upper regions of the atmosphere or by the
clouds floating, therein. As the surface of the solid earth is
separated from the region of clouds by the non-conducting air,
an electrical chargre may be maintaine(l by the earth on the oîîe
hand, and by the C) louds on the other, and this charge will be
Iimited in intensity only by the dryness of the interveningr air.
Thus the whole earth reserables a Leyden jar, or more exactly,
on account of the large distance between the clouds and the
earth, an electrical machine, in which the rubber is moved fromn
the prime conductor by a larger space than that which separates
the two coatings of the jar, and in which, therefore. the electricity
is more free than in the jar.

.Observation shows that this electrical charge which thi planet
is capable of sustaining, it generally does sustain to a greater or
lesa deoTree. As every change in the condition of matter,
whether mechanical, physical, or chemnical, places iL in the elc-
trical state-as heat, both directly and by leading to combustion
and evaporation, provokes this eloctrical state.-We are at no loss

for exciting agents which shahl give to the earth and clouds the
whole or a part of the electricity which they are designied to
hold.

1 shalh coiisider,-l. The ways in which the electrical state of
the atmnosphere is investigated. 2. Thle resuit8 to which this
investigation conducts. 3. The probable causes of atmospherical
electricity. And 4. The effects, or the phenomena occurring in
meteorology oi, elehr wlîich originate in electrical action.

One way in which the electrical state of the air is examined
is by erecting a metallie rod, insulating it from its supports,
pointing it at the top, aud connecting the lowcr end wvith an
electroineter. It was on sncbi a rod, erected at Marly-la-Ville
acco)rdiiiçg to the directions of Franklin, that Coiffier, the servant
of Dalibard, first obtainied bv a premeditated experiment sparks
of atmosplierical electricity such as were anticipated from.
Franklini's prediction. Sometimes the apparatus well known
under the name of "lthe electrical chime of belW" is attachied t'O
rods, which have been elevated either for the purpose of study-
ing or of guiding atmospherical. electricity, and, by the peaI
which it sends forth. when the electricity descends, titis secret of
nature is betrayed to ail w'ithin hcaring of the souiff, and te
attention of the observer is calied to bis duty. Murray speaks
of seeing, a set of these electricai belis attached to a ligh!ning.
rod near a gatcway in Zugr, the capital of the Canton, and
another in a gardeni on the route from Zurich to, Basic.

When it is desircd Lo inake experiments upon greater heighits
than can be reachied by rods, Saussure proposed to throw a bail
into the air by means of ait arroiv or otherwise. A fine wire
was attached by one end to this bail, and wvas carried UP with it.
The other end ivas connected with an electrometer. A long
wire suspended from a balloon may be used for the saine pur-
pose, as was done by Gay-Lussac and Biot, in their celebrated
scientific excursions into the air. Becquerel and Brescliet em-
ployed Saussure's method, iii their experiments made on the
top of the Great St. Bernard. Having spread out upon the
ground a piece of gummed sarcenet about eighit feet square,
upon which they eîirolled twvo hundred and fifty feet of silk
cord interlaced with fine wire, they sent it up on the tail of an
arrow. The motion of the arrowv through the air would not
produce of itseif any electricity, unless the air were moist. To
be certain, however, that no electricity produced by the mode of
making the experiment should corne ia to vitiate the results,
these observers first sent the arrow in a horizontal direction,
without being able to, effeet the clectroscope.

Another method, at first so, striking but now so trite, of making
experiments upon atmospherical electricity, is by fiying the kite.
1-ere, indeed, was philosophy in sport made science in earneat
Franklin first made titis bold experiment, of enticiug dowa the
lightning upon the kite-string, familiar to the world on the 1Sth
of June, 1752. Science, poetry, patriotismn, will repent the thread.
bare story of the strips of cedar united into a cross and covered
with a silk handkerchief, of the key, of the silk ribbon by which
he heid the string, of bis eariy anxiety and bis first disappoint-
ment while the string was dry, and bis final exultation when the
rain wetted. it, the hempen fibres begyan to fiy apart, and he drew
the first spark of ligrhtning on bis knuckli. Romas, for. whom
Martins lias unaccountably claimed priority in the kite experi-
ment attempted to repeat it on the l4th of May, 1753. The
weather seemed propitious for the object, but ho could get no
spark. On the l7th of Junie lie raised a kite with 780 foet of
string 550 feet high in the air, and haý,ving takeon the precaution
to twist a fine wire into bis kite string he sueceedcd in obtaining
sparks three inches long and one quarter of an inch in thickness.
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On the 16t11 of Auigust, 1757, Iln performed the cxporimoent
wiLh Inaiiliccîîî success, obtiliiî spailca of li* litingr oîc inclh
tliick and ll feet iii kugii. charles, il, i: bald, tdd iiost Lu
give populaiity and faille tu tic kite experinient.

Chiarles, iv'lio was f'ortlntot iii Iaviîîg Frcsniel aslsisuccessor
and Fourier as lus îlio'risî !l the 1',renli Acadeînv, %%-as borit it

a 3 Bagec onte 1~I of Nuvelliber, 17416. Ilie vvas ilisjired
10 uindertake physical 1»,'agîoisb the brilliaiicy of Fri-.kliii's

avu Tu tlîis end li lueft the public ser-vice, auiti lectuuod ou1
science for thirty years, bcing luoiiored suiuuetitnes by the I)iCs-
cace of' Franîklinî and Voulta. F'rankulin cornjluîntlelltel luis expert-
mnîital skill bv coîuféssiîî- îluw. Nature rftuscd iîoîling tu hini,
but obeyed ln as lier onu;bîer. It is %vortu revinuibering, as
being porlîaps pai tly the secret of luis success, tli:t. hoe stîudied
the mnitcst poinîts of bis lectures %viîli rcmiarkablo care ; anîd
ofîen cxpeîided days ii preparng ai experinient iii lus laburatory
%wliici flaslied off before the publie lut a fuvî minîutes. Anuion-
soveral wlîo oxperimeîuted iil the kite, wvc unay mnentionu cava 10,
whlo discovered as lsliiugton, l i 1775, a largo ainouint of cecricuîy
la thi «air viî tlucre 'vas no tluuuder, aiud uiuly liere auud there
a solitary cloud. About 1800, Guîlîbertsuîu ti ied experimients
on atmoqphtrio.il uluctricity %vith a kite. lie madu the reniar-
ableo bservatîion tiat the sp.îi, k as very pungL.nt %%-lieu a long

stin as used, and trou» expui-iniurits %% itl ati elctu ical nuaudîiue
lie camo ta tîxe aceutrale conclusiou, tlîat tie increised ilutelisity
%vas caused iii sute uiy (tuov butter unduttrs'.oud) by the length of
the strilng as sucri, ami not by theiegreater elevaîlon uf vliiivli a long)L
string admuittud. Mhin a jar wvas sli.ghty chargod and the
spark %%as ouil, one tentli of au inch in Ligtli, it, gave a sunlart
sliuck if tho claxewas senut îlîrou-lî a longc strinug For at-
taining umuuuiuual ele% atiomus, Cutlibertson co-iceivcdl tlîo idea ot
SOfldlng out une luto atter anotlitr, in tandem style, soinetLines
to thu ninhiiler of titree, oaclu with livo liundred feet of %vire.
Thle opposite ouirmnts, wlîicli are oftcn encotunîered nt different
lieiglils, maklýe this experijnent a very diflicuuit one. Stuirgeon,
ot Woolwici. Engliamd, mnado fuir huuundred kite exporimcuts, 0.-
tending over a peid of six years. Hie de-scribes ait lengti aut ex-
perimnut at Addiscombe in March, 182-4. When lie li half a1
mîileofotring ont, hoe obtained a rapid seriosuofsparks, througlî a
plate of air one and r. Ih lf inclues tlick. In the afternoon hie aI-
tached the lower eud ofthijs string to the back of atiotlier kilo, so
ais to ]ot out ouue quarter ofta mile mure of string. Nowthuesparks
hocanie pa«iiiful. At otlier limes, even %lîi three kites deplu3ed
in line, tho electric:îI eflects wecre insiguiificaunt. In ]bot aud
sulîry wcathcr, Stutigeon fouund the sîoks viulpnt %vien the kilo
Iiad risen no higlier îluan a cliturchi-.steclde, and tlue String nult
even instilatod. "Soinetinies tiuy became su iiitlcrable, tli.it lie
could nut pay out tluc string îhiruîîýlà the biaud, anid vvas ubliged
to use a reel. Eluctrie dibturbanccs ivere fuît oftoî vIdien the
Icite wvas nul witluin a quarter of a mile of any cloud. These
'çero theo elcts ut elcecîrical induction. Stîrgeun reinarks thiet
"Ser-eant Rudd, ut tlîe Royal Artillery, if still alive, reunnliors

welI tîxe efièct, of an cectilcal %vte l1aing liresented lus
band t0 the kite-string set oral limes Nwithout e>.pcriencing even,
a spark, in tie Artillery Barrack grouiudsaî Wuolwicli, bie bogan
to laugli at hue idea of electric shocks from tlie air. Shortly,
Iuowever, I espied a eluud making its appoarance behiuid tue
flepository, and on its approach asked the Sergeant to try alain.
lie did su, but beore lie g«ot blis lîand near lu îhe string, a dis-
charge struck it andl sent the sccptic reclisig. Lu the great amuse-
mient ofthis brother non-corniisbiuued oflicers wvliu were prosent."
On the 29th of March, 1 842, Sturgeon floaoed blis kite wlîlî
thrce hnndrod yards of wired cord just before '.ho approacb of
a hail-storm, when ho obtained a rapid succession of sparks

Llrongh, an interval of air silies ln lengh, or a constant
strcaîin of lire througli a lengîlu of tlîroc iluce. It svas 110 lun-
usxual sight fur the strinug anxd reol lu bribtle with purplo lig"ht,
nd tlue bîndes of grass lbr yards arotind lu bo tipped wviîh tire.
Once Sturgeoni lust a kilo by îlue nielting of tic 'wirc nino liun-
dred fret front tlue grroid. A cluud tvas v'iible, but no
lnder tvas hecard. lit 1834 a man received a seveîo shuck
front a kite.string wlulcl lie toucuud %wiîl a stick four l'ct long.
itis occurred <luringy a liail-storzn. On one occasion, Sturgeun

reeeived a sluock tluruuglu tîuee feet, ut dry ribbon, aîtaclied as ua
liauido lu the kite-striîiig vlien nu visible cluuid ivas ivithin a
mile. Tl'le end of tlie strinug was tiod lu a trec, anid it wvas nuL
piossible tu takec duwil the kilo until îî cloud fuir Lu the windward
lia( passed uo'er tu tîxo leewuurd. And gencrally, tlio preseiice
ut a elond inakes a dccided eflècI on the elocîrical activity of
the atinusýphore. Franklin and Saussure Nvero under the per-
suasionî that ligliig nover issued front a lone cloud. B3ut
.Arago lias adduced five cases iii whicli destruction lu lices auîd
animaIs lias corne fiîrtlî front titis source. As suds a cloud rip.
proacues tie hâte, tîje electrical sparks dratvn front tlue string in-
crease iii lengîli auid intensity.

\Veekcs lias objected ho the kite experluflont as aý propor mens
of sîudy-ing aîmosplierical electricity. becauso it is culcîmlated ho

~Ivo only local plienouncua. Ho tliuîks that the more geuicral
ziatures'uf tie case would be boîter obtained by hiorizonital %vires
of' great leilltlî, and presenîLing, a largo aunoI1uuîO oturfIîce lu the
inlluence of the air. About 1841, Weokes ercîed a %vire for

luis pupsea uSmdwich, un the soti-cast coast of England.
Titis %%ire vvas stretchcd over tlue tuwiu, a distance ut 1095e foot,
andi une end was aîtaclicd ho tic vano.spiuîdle on the tower of
St. P .er, anud tue ollier holo theaîîe-spizudle on~ the tower of St.
Cieniemut. Thue clevation uf the wire at tlue two extreinnîles lias
une lumdred and tluirty-six foot abuve a base Elle running
botwccn tic lwo edifices. Its average clevatiou abuve the sen,
'.vas fufuy-live tee?, A vertical Nvire vças attaclicd bu duo middle uf
tlis horizontal %%ire, and dcsccnded int tue rooun ufthe observer.
P.ruvisiuon vvas iiuade to carry tuc charge, lu whiole or iii part, ho
a distantr well, wlienever it bucame daiuglerous la magnitude or
suited tlue puirposof uthUi observer tu o resu. Wookes observes,
tIité " even tlue liglut and f'elitlery aggrogations ot the sumtmer
cluud are sulicieut, lu ofet thie cîccîruscope, Ilîrotugli their la-
dutictive action on tluo outstr-clchod ivire. And %Itin thuuiuder-
clotuds were furining, ilue action ivas su potent tha1 liqui(ls ii ere
cluemically decumtposed, mueu.nls ivere detlagrated, auid large quaut-
tities of cuuslod surface ivere cbarged and discluarged ili a févw
seconuds. Soine incuuuvenionce aruo froin tlue %veiglut ut birds,
parîiculary ut swallo%%S, iIluicih settled ou the ivire." Sonuctimos
the)- occîupicd Uic imule lengtliu of vire lin a protractcd session,
deiaimug as it migbt seau la relation ho tlueir autumual departure
for f.îirer clines. Weekes renuairkcd, that on tîxe 16t olfu Sep-
teuiber, 1840, during a sudden rain, there were %vihne&ssed fuilotus
dischargcs of sparks frumt bail to bail of luis appara tus, tluough
there IaS but lttle Uu uudeu, auud an interval of tivo or six seconds
betîveca tîue flash and the report sholved Iluat lmat little was a
mile distanît. Weekes atter a ime fouuud il iieccssary 10 confine
the hiorizonîtal ivire near the milddle, to protecl il from ltme
violence of tue vvinds. Betore lie diti su, it gave out muusic, as
tie telegrapli-ivires cire kiiuwai ho do, like a výast iEolian strinug.
Ilis neigrlibors regarded tuese sounds vith suporstiliuus aire,
and preÎucîed tuat nu guod -,oîuld contico utein. No good did
corne 10 Weekes; fur duey persecutedl hinu ln all h li ttle ways
wluicli are still possible in an age of freedoun and initelligence.

Tlue apparatus amid experlmens of W'ces bave servod ho
attract attention to observations wLh*.th Crosse hall bccn xnahing
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on t-he saine subjeet nt Iliooinfichd for thirty years. Crosse's
atmos1 )hcric apparîtis consîsts of ivire, one tlîird of a mile ili
lenigtb, insîîlated iipoît peles or tipon (lie tops of re ini lis
park. By thbe shight motion tifa lever, thbe elcetricitv froni the
air is introditcdt int,) huis stiidy or dibiniýscd iit a :îlt
channel whicli is coiunected ivith thic grotiîid. Crosbe's vrire is
lîiglîer above thie lord uof the sea thiu Mrekes's appa~rîîtîs, but
if (lots lot stanîd se htîgli above the grotind mndcrmeath, and
hence it did nul. nitiest su ecieretie synmptoims of clectricity.
Ilut even this sîillicetd to charge zmid discilaig-e a Leydeii inattery
ivith seveiity-tl)irc fect of coaicd suînflîce, tweîity tinties ini a
miniute, anîd %vith a reportas loud astliat, ofta catntn. Stiaîîgcrs
rail aîvîy, and &lin ex-aggcvrattedl report iras sipread, thît the ticîglu-
borhîood. vras tIlled ui i the tiîne ivith i tindcr and lîghîtîîîîîg(.
This ahîîrw. lad the tdvatfige of protecting the fruit-trees of
Crosse froîn the deprcdatiotis of vagrnts. Crosse is a retired

county genleman and as spent. tiftecni thoiuuand. dollars on

owit nmodesty lic lias obtaiiied celcbuity froin those experillcuts,
oit whiclî the atuthur of thc 1ý Vestiges et Creatioti" bas laid
stress. Sir Richard Pltihips lias griveil sonie accoilnt ot a v'isit
ulliil lie paid to Crosse% sciciîtific estlîblislmmenit. lie fould
there lis î'ohic Magazinie, consistimg (it 2uUO pairs of volt-aie
éléments, 2,000 of icili ivere ini operation af otic Une.

The immense lengthi of telegra-pli-irire stautdiug in this camntry
and elsevliere lias entircly eisthé Ui :pparatils or Wuekes
anîd Crosse, tîtougli vit originially iiîtended, tier often used, for-
stuidying tiioslpleici(lerci Even %rhîelî thue mire is îlot
strtck, i is cleetritec Ibv induction, aîid the ligbitîiîîg bewiiis to
xnake the record on its owii aecoulit Sornetinmes titis ilà%dnied
action is fit at the <istautre of tweiity miles A storîn at Bal-
timore huas set the miagîtots in Motionu at Washingtonu. ProP,!s.uýr
Hlenry )lias rcorhe a case, %vlitir thé îvritin g part of the tele-
grnph beg:în te ivcrk at one enmd of thicfllne, frontî dt-i ilikthiîe uf
:i stiow-storm at tlie otiier end. 'rlie %rýeîuce of iiuduccd ele -
t-ricitv on tîtese Nvires %vili ai-se betray itscht by a spaik %vhcrei-cr
t-bore is a b)reakh.

1 huave finislicd fli cgenernal description %vliiî I inted t-o
fuirnisb eofflic varions appliances te vviid obserrens, have resoited,
in testing thîe presetci'. auid ciîaircter outnosphieriical electrieity.
.Anid 1 aUn tiow rcady t-o give sorte of the restfts cf ilîih inives,-
tigations: suchi af east, lis Il.ire acf been already :iîîticipated.
The finst anti mum3t fiîndamcntal et tiiese restîts iras the dîscorei-
of tic reality of afmospiicricai elcectrcity - the déermniation, that-
iS, et thli ideîîtity bet.wccî lightivnî ani electricitv Iisideni-
tity, spez.tîhtively drcamed bv Gilbei t ani revivcd iin the iainds
of llawkhsbcc, WVall, W'inkler, irai', ŽJollet, iras .ipprelieiîded by
Franlin witlî a clearness aîîd force ot conviction whicit didl not
Ief lîim regt uintil lie hadl settîcîl t-le quiestion xîinetly
rTeé proot of this identîty consisted iii drawi-n dowil the liî,lituîîiîîg
front t-li skies in nioderate îpi:iitities, and, pirformiîg iii it
t-hie communl experînuients of elcctricity. As the science ofet'ee-
t-ricity lias teciiired a Nvider range by t-be discoverýy of volt2iie
clectricity anti clectro-niagncuisni, an oppertîiinity ]lias bec.n
afforded for placingr thue iêhentît.y cf itinoe;pherie aînd cominon
clcctricity upen a broader basîs. 1Vhiie, tlierefore, Franiklin aînd
]lis centeinporaries chargcd, t-le Lcydeii jar ilîl liurliting alud
slioved t-le shîeck, the spark, the lient, et elertlicity, stllrgeon,
Celladen, ind Peltier have luscd if te nMagnetir.c steel nieedles aid
te deflect t-li gaîraneineter.

Othier resuits îvhich have been experimcaîally obtaincd arc in
ansîver t-o suclu questions as thes -stle electricity et t-li at-
nuesphere and ofet iclouds positive or négative? lIow is if

distribtted ? What relation does it bear to tintes and t3cisons?
llovis itl rodîîeed? Wliatar its efrects?

WViLli regard tu, dit clîaî,cter of the electricitV, it înlay be said
that thée arti is geîîerally ciîîcdîeg:îtivvly, andtit mtînus-
iblt re lîOSitiVel y; 'the il tUllitV of the posbitiVe charge 8iIlce
ii the elevation of the stratiîtîn observ'cd. Any di.-eîepances

I)leellCi l)t in I re:peCt to titi,, point inay bc reterred to local
aetion. Peliner hams prNe-1i the néegative character of the sulid
eati t as, coînpared m idi it5  tnspir by nte:mns of the gai-
vanloieter. Ole endi of dit multiplier vrasjoiined to a poiiucd
rod of nietal anîd raised i uto th icir, Uic ot lîiciii in beinîg soldet cd
t-o a inetdle plate wirbili %vas bîînied ini the earth. AS'>lt te dc-
trîcity limier cxarnia t'toit possesseS conidérable tension, the
the strands of the multîiplier înut. bc insnilated front ecaloter
wvitlî unuisuiai cane. Stuirgeon fouini the clectricity of thé air
miost positive (liring the cold nortlieast wvinds eof Mai-ch. Weekes
obscrvcd tlîat tbli electricity mîas strong when there w1sa brceze
front tlie e:astwzird. Cludibertson bstates t-bat lie iwavs folîndl tho
electricity of thc air positive. Crosse, on thé other liand.thoiMglt
the air vras :iys liegative. Davy, too, ini lus Agriculitural
Clîeinistry, sceins to inîî.y thtat the air ib néegative. lit sute of
thé obseîî ,iulis, 1îobib, reqilisite prec:înltions were nt
takien to gui.ard ns dvcepItio)n. Pill1e caîutions the observer

Wganst inakîn( lits expel inient iîear a tree.Th frelcniy
ot the air, posiiii e iii clint acter .a11i inicteaisllg vvith, the clevatioti
of the spot ubserved, i-. liot, ftomnd in the interior uf biiildiig.
Tl'h air of roons %itî,ttt bý respiration is negativc accordinr to
Mllrray. Ilc aLsuittes tilat the air* aI Orbitello and ini thle
Pontinec Miirshes is iiegatiî c. The inost intense charge is ob-
scive-l iii open places, stitl as îjuays, bridges, and square-. In
mucli localities as Genleva, %ylite Iow fugs prevail, it is partieillarly
intense. A pe stsries of systernatic obser% ations in t'lec .
tricil nîeteorology 1 iai perlîaps briig tiiese discordant anîd

nîonhîsrestilts of obseri ation injte hiarni y Nvîtlî eci otiier.
It i. îi. smail part ut the diflicîîltv, tunt, t-le instruments ivhîchi
repoit of the~ ele:ctricai state ot 'lie air ay, like those vrhich
iiic-istnrc it:s temperatuîre, or- its nmoisture, or its vrinds, respond
more lbroitiptly tu local tlian to general inîthîîciiccsý, and se gîtve an
uncntaili sottnd, insýtcaýd Jt r4ili.stVeillî tîtat SUtt', a- the baroîneter

rei thr e eîlscl cluiiit- t-o 1i hîivi k is adiîpted, in i s Most
genterail charater. A ,trieý: af daîly observaîtions îînade by
Scliîbler, at Stîîttgard, trulli .îîîî, 181 1, to âmne, 1812, in ait
L-inds of %veatlitr, aa tbrowv soiie iglit upon the subject. He
reachlîc the 'Jîiî esîî:-.'lie charge et clectricity is
more intense in stornis of r«iju, or liail, or snow, tîman whien t-he
sky is fair. 2. At sudi timies thic charge is as ofteiî negative as
positive. 3. The clî:înîcter in tiîis respect ot'ten change.% sud-
de,îll. -L fil clowdy meîdier, mîîthlit aniv Stormi, the chlarge ms
positive. .5 Tfhe intnit of the charge isg-rcater ini iinter thi;îî ini

stininer. S' -1--r lso stidied thiL lectrical phlases of the atinus-
l.liew< :ît ditferciît per.ods oft lcd,î, and discoecred sote ceres-
pnndlence bctiveîîi te diiriîal vari:îtiu,îî ofthei muagnet ad t-he
dîilvy ctirve of el«vtical 'l,îsiv lie iimlia of iitensity oc-
ctirredl betore siiise anid a-gaiui tîvo or three hours after moon,
and the maxNima tîvo or thiice Iours after sîîirise and aftcr sun-
set. Thle ne of tlîe ditil elhange incre.ised, front Julv te
Jaînu'arv, and lecreatscd truili Jaînîîarv te Jili-. lii 11830, Arage
rtppatedi at Par*, tthe sanie seurius et observations on t-be d:iily
cuirve, and viith similar restilts.

As a body becornes positivcly clîarged only atic e xpCtise of
atiotiier wlîwh loses eleetricity and is theîrefoîre ttegatively eh. rge1,
t-he elcctricity of théc air and cf the elouds, %vliet-her in fact posi-
tive or negiative, iniplies the existence of ait opposite charge in
the carth îtself. The solid ca-th, cilt ifs atrmosplbcre, ba.s the
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same average fund of electricity always. There is no proof that
iL ever borrows electricity of foreign orbs or makes to them a
loan of its own. The phenome:ia under consideration are purely
meteorologricat, and flot cosmical. It is by a change i the dis-
tribution of this normal quantity of clectricity that onîe part of
the planet acquires an cxcess while another is deticient. But it
is not so, easy to prove by direct experiment that the earth is
negatively charged, as to (lraw down and handie the positive
electricity of the clouds. The une(1ua1 amouint of Cva1)oratiofl ini
diffèrent parts of the eartli's surface, aul a partial distribution of
moist winds, will produce charges of electricity in the air mucli
larger at some places than at oahers, and the iînperfect conducting
power of the air will be unfavourable to a speedy equalizationi.
On this accounlt the electricity of the air wvill be in a large sense
of a local character. Thie opposite and corresponding charge of
the solid earth will more cabily spread over its whole surface.
With the ample range t.hus attbrded to iLs own inherent diffà-
siveness, it will retain only a feeble power at any one place. It
is flot surprisiîg, therefore, that the electrical charge of thc solid
earth is rarely recognized by the senses. Sometiines, and in
some places, geographical locality rnay be opposed to an imme-
diate diffusion of the electricity, so that if the exciting cause is
active, a sufficient charge may accumulate to attract attention.
In such cases, tlîe electrieity, folloîving se far as iL can spread
the usual laws of distribution, will coneentrate its forces around
the sharp peaks of iountain-tops, whieli are the natural and np-
pointed dischargers to the planet. Ilence positive clouds are
seen to congregate as if by electrical attraction around the pin-
iiaeled battery of the earth. The electricity of the eartlî shows
itseif, if at aIl, by a brush or star of light on pointed objects
resting on the earth, an(1 projectmng into the air. The records
of these displavs have accumnulated with years, and are fonnd in
the literature and common langii(uagye of evcry age and country.
The ancients distinguishied Lhemn by the name of Castor and
Pollux. In modern imes, and around the shores of the Medi-
terranean, they a~re hailed as the lighit of St. Clare, St. Nicolas,
St. ilelena, and clsewvhcre they bear the appellation of St. Barbe
or St. Elmo. The Porttuguese eall themn Corpo Santo, and the
Engylish, Comazants. These lambent flames, as they appear,
have beexi seen blazing from the sum-mits of the Himalaya and
Cordillera mountains. They are frequently seen ipping with
fire the masts and spars of ships. We are told that in the
voyage of Columbus, as soon as St. Elmo appeared with bis
wax t.apers, the sailors began to sing, thinking that the ster-m
was over. The electricitv of the earth wvhile iii the act of dis-
charging itseif into the air has been seen edgring with light the
manes of liorses, the metal trinîmings of their lîarness, the lashes
ot whips, the brirns of hats, the tops and edgres of urnbrellas, the
sharp points of swords and lances, the extrernities of hair and
whiskers, the corners of chapeaux, the buttons upon the coat,
filaments of straw, the beaks of birds, and the myriad needle-like
terminations of vegetable grew Lb, with that, incomparable point
and finish which they took from iNatture's own hands. In 1778
these electrical brushes embellished the crosses upon the steeples
in Rouen, as wil as other points of eminence. At the siege of
Kingsall, in 1601, the sentinel saw electrical tapers burning on
the points of lances and swords. Guyan says, that they are
often noticcd on the bayonets of the soldiers at Fort Gowray a,
Bouzie, 2200 feet above the level of the sca. During a thunder-
storm Lhey have appeared lllke the work of inducto, gleaming
upon the points of the fire-arms in tlie armory of the Tower of
London. In Poland, Captain Bourdet was astonishied to see, in
Deceinber, 1806, the electrical glow upon the cars of the hormes,
on the metaic knobs of their harness, and on the whiskers of
the troops. On the 25th of January, 1822, the tops of the trees

at Freyburgr were touched with light during a snow-storm. In
1824, a load of straw became animated and danced the electrical
hop, each ý.traw standing on end, and shining at the top. Ini
1825, Sir Williami Iooker and a party of botanists who were
upon B3en Nevis, shed the electrieul ligît froin their hair when.
they.lifted their hats. In May, 18,31, the hair of the oficers at
Algiers stood erect, decked otit with tire. Walker, the English
elecurician, on the Sth of Septernber, 1842, sNw the same lio'ht
on the top of bis own Illihtningi-rod. On the 17th of Januaryq
1817, an extensive snow-storm ivas experienced in Maine, Ver-
mont, Massacbusetts, and ev'en in Pleiiisylania a nd Georgia.
Professor Cleaveland says, that upon this occasion three persons,
crossing ic h bridge over thc Androscoggin, observed the borders
of their hats to be luminous, and the ends of their fingrers, though
covered with cloves were radiant witb ]iglit. Professor Dewcy
of Willitrmstown relates, that upon the same occasion a physician
saw the lighit upon the cars and hair of his horse. A gentleman
tricd Lo brusli it from his bat, thus remiiîding o>ne of the sailor
who was sent te Uic top-mast te bring the tire cf St. Elmo down.
In both cases the exporiment was attended with the same success.
The light sprend more widely for being disturbed. Other
persons witnessed the same brightness on the trees, fences, and
logs. It was ro.ported that a lîiss was heard wvhen the hand was
presented to these objects. Moreover, the lighitning ivas frequent.
A young man iii Verniont described the phenomnenon after this
wise. IL appeared as a star or spark oftener than as a brush. A
sound could be heard at Uhc distance of six or eighit feet resem-
blingc that of watcr in a Lea-kettUe just before h. boils. The effeet
was greater on higli ground tlîan on bow, se that the liglit was
then seeni on the biat aiîd shoulders. The bmush wvas sometîmes
two inches in length, and tliree (1uartcrs of an inch in diameter.
To spit ivas te emit from thîe mouth a luminous stream, of fire.
At Shelburn, Massachiusetts, a similar light was seeiî upon a
weIl-pole: when the end came down the liglît disappeared, and
was k-iiîdil again wlîen iL went up. Arago mnentions other
cases where the spit was luminous, and one at least has corne
witbhin my personal observation at Canmbridge. In 1767, Tupper
and Lanliar observed near Mount Etna, that by moving their
Iîands tlîrough tic snowy air tlîey preduccd sonnds ivhich cenld
be heard at the distance cf forty feet. Ia 1781, Saussure, the
great Alpine observer, feui a cobweb senîsation among, lus fingers,
and bis attenldants were able to draw sparks froin angold button
on bis chapeau. The beaks of birds have appeared lunuinous
during stormns, and iL has been suggcsted that the cagle by some
preeminence in tluis respect acquired its cegnomen of the minister
of the thunder-boit. We may introduce here an experience of
Sabine and James C. Ross, during an arcLie voyage, as indicating
possibly Lhe electrical condition of tlîe earth or air. They
entered a luminous track, about four hundred metres long, and
while ia iL they could see the tops of their masts, the sails and
cordage of their slip, and 'whcn they left it Lbey passed suddenly
into outer darkness.

Arage bas collected, with amnzing, industry, passages from the
chassies which may possibly contain allusions to the electrical
1rglt. Thus Coesar, in the African War, says that the lances of
the fifth legîioa scemed on tire during a night of hail-stornus.
Livy states, that the javelin of Lucius Atreus cast forth fiames
for Lwo heurs without being consumed. Plutarcli records the
fact, that when the fleet cf Lysander ivas on tbe peint of attackiog
the Athenians, Castor and Pollux arose and stood on the two
sides cf the gal!ey cf the Lacedemonian admirai. He refers Lo
sinilar obsegvations in Sardinia and Sicily. Pliny had seen just
sueh lights on the points of the soldiers' pikes. Seneca alludes
Le a star which reposed on the iron pait cf the lance cf Gylippust
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near Syracuse. Aiîd theil tiere wns tlle fire araînid tîte licad
otf Ascaîîiua.

(lO bc colit e lid)

I'atlî ias îeceiitîv mnade gîit'voiîs iîir-onds iîîto Ille Taillis Of
Frenchl scienice. W~j have setteui *ilali, îIlcct.siveiî', of Laîîî11elit,
Auguste de St. Ihilaire, Ille iitmisA'neî .1, -icu, Ille lasi.
malie descendanit of thle brîillhalit d) îat of tie %%11iC0S wh
iita iii Jîly lasi, Piesiîeit utf thle Auîlit'ut'~i as ami
mienier cf tue Botaîiej.il Sectioni. A io, tii mor ru e ncela , l1iS
iimcre.ased tiiis list (et' tlie dead-a lo,>s lorramîh' it is tl aiL .1t

1 iîiî iWli Wzis lit the Siiiiio t mle amiuhs ilil tiSliiiiOOiiC'
chiamîpionî oU p101imlai' progIî'uss, anîd aeît cigîsiîiize'..

Fraiicois A mo ls borîî on1 thle -2 Otît (ut 1't'bimari, 1786 (lit

Esbta-gel, n iiaî % iiIae' atU uîî00 ,î lais sjt Pitdi eau i-
pinît(E.iaiteiî rn .le Ilis U:tliî mas 'lmtamirer'tif Per-

pigntan. Witiî a iiiuderaue pam iniuimy, niiîd ae îiliîîert'nis fanilye'
lie could it give lus clîîldreîî at hibeai ediîuatiuîî; but 3.idaiit

.Aîatgo wîas aible to suîiiîy it, anîd devoted, hteit'I lu ltheit' 'ii-
trutiomi ; aiîd site afieriards lîad thîe ricliest recuuIns1e %% ticti

.1 imiot hem' ea luok for: lie' solus viî'îe ail1 mIn eî of distinictioni.
Besides Framicois, w elia iiiiîîuitali/.ct liiiself by lus disuoveries,
ive sve Jacqumes anmd E tiemi me, mlho arîe lît mgisidiilvin tiie
Jean anîd .luselîl, ho wcere brai e ulliccîs iii tue Meica:mervice;
:id last, Victar Arago h -ulbno omnato h

.Artillery. j h uîut iwcîîi:mdmtu î
'fli appearanlc of Framicois Arago ami tîme areila of Scicence

%vas ntlost Opportune. Ilis fadier lîad des-tt'mecl lîjiii tu UIl letîw;
but the yîîumîg mn hal utler tzibtes. lie meît une dai' lin u!lcur
of cîgîerî~da îga plian oi lii raimpîarts uf tige City, anîd
enqmired of bien 11uv tli cuuldi ubtaiti tige rigit, of îî e:ning '0 tillo
a uîiiiforui. "Bu3comne ai siihular uf tig ue i>uiyteclniti, i as

lime reply. Fron iîat tinie tlie e:mîeer of the 3'uiit, triail %Vas
detnmiiimîied. Bai, lia iaistrutors, lie gaie iiîelif ta boolks,
amid ini 1803, ait tîl ue of 17 vears, lie entered tis Natinal

Atthe enid of at year lie liaîd left belinîd ]lin atl] lus feliow
3tudeiîts, ailla %vas aiiclied b>3 Molîgiee lu (lie Observatoiy u
iariýt, whlero lie comnîcmeed lais rescéamclacs ut Pliysics ant(if

Astrolloiliv.
Ini l8î%, lie left for Spaini, Vhiee lie cciîtinued tenîder LIme

direction of NI. fliut, thle imieasuie uof Ille maenielin uf Fraiu'e, îvlîielî
lmn'l beemi iîiterrtuptedt by the deatî t u'Mef ît Oit gie demiaiîd
oft'hei Nationial conviemntioni wtii 'tdujlu i I>c:ciii:ti ,v>tlLll,
Delambrec anid Mecimani aii li tCukh tîmu iieiaiiiet ii ait aif of
flime nîiridian betwuemî Dimîkem îue anid Ba rutlouia. It t nis tiiis
liea'sureltiemit, timait M.M. hiiot ami A m o uitimimled to tîme aîeie

Islnids. 'TIi i jouney in Spali wias Cnill oU drmaiiatic inidenumts
10 Ar:aga,. Eiic:imped oii lime st iimiti t.s of the piîae eaiks (Il'

Cnl:ilomiia, oui' observer li md ta vuniimd iii tien midi t htli- wiiid,
thîe cold, aiid l iiier, and' ailsa> %'itm thgmiusie (.liier cf m 110111
endcd by becornitie thec Prutector of omii' youiiigr sav'ants.

A year lifter their deiîartîîro foi' Spain, 'Sl. lBit. amd Araga
]îad ncarly coîntlled tie imeasuireinents as î'ctaiais 81t:inî. 'l'lie
former themi retuiritid to 1>airis, and Arago meit, ami to ?îlijcircai
ta continue luis operatioîîs. But tlie ivar xvas on tie poîint of
brea<ingr oit ictweei lFramnce anid 81iaii; and tute iiLIht. sigrials,
lime instruments, anîd time umuveîiets ut' thie yabimmig Freticiin
%ria rciîîaimieî ut %voik about the sîumîmuit af Gal:iîo, ruiidercd
Lieiii n oabtet of sumspicioun le tlîe ?ajm'aiisaid A : wias
arrcsgcd anid throwmi imto the citaîdel of li!el'vi. Iîle niaimigca la

CS.e, nbarlaed %% itl lis Ipprs amuI imistiuamieuts foi' AI"icer.

*C'vrrcpjxndicac of 3!. Jeroi Nickle-. Eiliiiii, Journal.

Thei Frenîch Consul mnade lîjmni rcenibark for Marseillelt, but nt.
the monuiit of elitcrin-g the GlIf of Lyoîis. thme v'esse] ivas; cap-
titred by et Sj îîîilii cii r lind eoridtnued u tuso A rago andl
his t'onip anions wet elit tii sti miîîîisond ani t it îthrowîî' jito
thi, Pu' 111,;t. of I 'lainus. A t Ia,,î, timieugli the reelaîînaîiuîî of
the I)uv tt' to vgc* , [lo'inu tht' cssii.lngd A rag> and his

assiilite n u t riimi'C tg Alimrs. Bhit et ievultitjonielhd timero
tak pl iace', anîd t lime D>ey lilid imst buen dI *c:ini ated ; thic new

Dey %wlas tlll v. llîil- g) uic Ar: go :îageet, w lliî, lie Su jpused ta
bu'esst of ancsiru,:md guiîder tIlle d irection of thle liamii

(7oliiil Alq r'-u mais CUIIS-luî 1lnt iv tll h Vt uiwîi n sl:iveri'. 1', mailj',
al ia selsof %i iimttlq's (if V'aions k iiid., lie sigmuuceded

m&sîî qa<u ittimmg A Igiers, ag 111on the -2nmd af Juilv, 1800, lio
e.i(.td the L;uiretto ut Miseilles, %vitlil Il iistrunients whlell

he I ma.ti liîîuuî'î'dti ini'utr i~
1-rtaite liai1t ttviie'.t flint dead. el lie first letter ve hich arrivcd

for hii lit the' Liai.,tu w as Clle front Humnboldt, Nho kiew in
oidy3 fîtmn l i. In i.sibi toust([î froîîi tua. Unlie a frienîdship

(1011) 1iuîeld* l>etweî tiît'se ti'o great, ieail ieli COntialued t0
the enîd. Ot the 1 -7t1 of tIle Serteniber fullomtiîîg., Arago

cmtered the Iistittîte : lie ma:s tlien 23 yetirs oui]. Aliready lie
liad naide mit lUivlt .11 e.,tt'îîsjve w'ark ot Ille detc.îIliatiomî of
the coviliciumît for fables of Astruîîoinic:d ret'mactiou; hie ]mad
Iue:îsimrtd tiic mcfractioî of' différenit g;ixl, a rcseam cl liait befare
lad lien 1-cvil .it telimnittcl ; lie lia,! detc-iiiniiîed the relationi betiveca

Ille vi il uf ali- aimd tîmat, t' mcm cniî', anîd rounmd a sjaeeitie valuie
for the couiicieît, in Ille fui mua for c.ah'nllîlg, the heiglits of

fîutîîstrg,îîî barunietriv obiservations; hie had ilsa illede an
IIIII 0uitflhit onvsigiii ithelt velocity of light, andi numerous

ol,',rî~î~'îstovialds tic %.tva iticatiom of Ille laws of libration; aud
fiiiiialy lie cumiîj>lttd tlie îî iaigition prolomigimeg the nieridiait

of"ratice tg) th lc iîî of F-ui n îemîtos.t.
Iii 18S12, Lime Btiicaiîî des I.oilîittudeês ciîarged hM w'ith, the

deliver'm' ta course of lectures on Astralonn uit tic Observatary,
w iiili eofftiîîîed unîil 1,4 7, jîremîeitimîgt iii timein tlic niost
:uîClîîoîs details of the science. Oit the 71là of Jumie, 1830, lie
waus iaimeil i-iemetui Secretali' of I lie A cademîîv of Scielnues,
rejîlacing "oiict'. Frorm tîmis mîomnît at newv life :ietuated the
jXc:îdtimîv, amîd iL wais îindeî the imapulse rt'ceiî'ud fmoi <îîAragao

tiît ti. is illuîstrions socie'ty ait n tiie'! imi a gie.t degree tu tîmat
disinuisvdstaîndinîg and aîtlîrity novr accorded ta it by the

sciemîtitie wo<i Id.
'hlevolution of ID bllroke mit, etid Ampg cmtered politicid

life. :'an'Iamniîri d of t 'h îîî "of D<1 n cts, lie tuuk lus
Seat ellilieng U thepub iaa nî 1# beiln,~ a gruat, om tor, lie ivas
not slow te)aqw ititi nelitet' ii thle pai I ;:iimîw maary dt batcs. It

Nvats on1 lus dup 't tit a niain al i cont pense veais voteid to
)amglueiîe, th ltiiiienter cf Plad îalv ialtg Vient, thec mentor
ut lîydraii lic î'elîîîmils, Ile voîî d t lie pru t itg ofthe Uicorks of

La P lace anîd tIns <Feî ilit ; lie defenmded flicrmlois,~îm~
thle coalition of th e ''i maitres (le 111) te ;" ]le piotecteul electrie
tvlegrap~lis :igaîimît tl;I wre adci nten ations of te adimin iist ration

1ilîrsi'ltl ti i thle ('i iisîof DI )pti''s by -'N. Poumillet, thie
jlicii; ia a %VOICI, iii ail îiunsaus Arag'o w :a ait the iîcad

of I>mogrt'ss.
l'lie r.ev.)lut:oii of M 48 I)hillîg]ît Ar in the PraîliýioIIql

(Caveriiiemt. le »Iîd jums t-tumnpbl ted lhis',iu of Bailey, the
A Stron I lletii fi iid of li v,, i e Lh took 'ai active i 'art ln

Ii" reî'uhition of i 7q9, of w liici lie w ais a %ictim. Rleemsolnn
bv analogv, Aî'ngel l00ol.eu for »et lile fate. Th'iis finr mas 1Inappily
uxai""î'raîe. 'liits liatd chaiqgvd Is w vln i îisacnî
gii"t (î'' aibg I-itvecii tht tuii mii, Bail3 liid Arago is

Unt, Iiiull %Verc a1s:r,'mîoilers and both licipetttal Secretaries of
the Academy of Sciences.
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After the coup d'etnt uf December 2,1851, Arago refusedl
ta talke the oathi of allegfiance, whlicl, %vas relluircd oif hini 1 l its
capacity of dircetor of the Ol-servatory, aui tdais malle ammamaiiftt
once nmore tduit politics ouglit tu> bu kept mlouf lfmokm Science.

attaclkvd %vitla tIiiauhtes, lae fstill coimteiiipl:tutl puttiamg tlmc laitt
touca te lais iiialiimislmed worlks. 13¼msnmal.mdy set iii ammd
aggrav atcd lais ti'.uamtion, ivlili %vas comaplicamwd v tm taas if
thbe abd )inea, attetded witm effusýions, iad ovlim! of the
cxtrenitics. All iimmonnced lais itmppromclimmig cmmd et lais, ammimd
~vas nout for a amomnent ohscurcd. Slmori- before lis (la atît,
althougli Mii, lie sîmpcrinteamded in sout1e difliviiît resciarcîmes;
lie abke~d M. Ilabinet to prepaîre for Iminia tabumle <if more actcîrltely
dctcrvîinied nuimers for thme lengtîais of titi lah tus, that lae imiglmt

the èditingçrof lisI>livsieal researccs on the Plnes &e. &e.
J-le died ina thme midstof these ar(luous occupations, on the 2nd
of October, at thc aire of 6 ï years, a few minutes lifter lîaving
sli:ihken the liand of M. Biot.

\Ve iave nentioned somoe of the ivorks whlmi Arairo accoin-
p1îUshed ira lais N'ouriger days, rthese Nvorks %vere oniffletely
elipseul Iy the dis.o%%crics to whiell lais nainle lias silice becoile
attaclhod, whl iiabracc thme followinig piiciples:

1. Thle discoverv of clurotnatie and rotary polarization.
2. Tîmat of Electromnagmaets.
3. Tîmat of the niagnctisin ihl is dcvcloped wlacns bodies

Inte revolved îiear a imilet.
Arago %vas lanit elm 'i gealius. Scienîce, Literature,

Political and Social econony, lais 'ast intelligence emlba accu ail
witli empial ability. Ilis powerful faeuailty of aissimilation,. pupu-
larizatioa, anal oU applivatioa of îîriamciles, plaaced] laina ever%.Vwlerc
iri thme rirst rank. Whlethier Orator or l>rofessam.. lic slacame witla
brilliancy hotui in political and scientific asscnîhlages. lic wvas
dîistin«tiishcd for thme perspivuitv :and elegance of lais style, and
occupaus ais eniaiient place aniomagý thle prose wris, rs of France.

In the mnidst of so mucla gradeur, Aragro led a itiost itiodc(st
liUe. lie coaasidered as lazv wlirever id Bmot work fourteemi
lieours a day; and stiecb d;iys wcre for Iimai days of repose.
Altaoîai so absorbed witl bais occuplationas, lie stilI fuond singe
ta appear iii the socicty of Paris as one of its niosi. spirited
onaversationists.

WViflc dcvoted to coatinîied, ]aboi-, lie conîîltely forgot ]lis
ovr iatiestL, amad la id only mbat %vais leareyml .y for tme
support oif lais faîiiily Ile left tmo chlldren, unie Erîmaimmiel Am:m.rm,
,ai eloquemat oratmr of the baim uf Paris anmd of Retj. blac:îat am'1it-
blies, tic otites- Alfred Armago, a distingaislacd paimmter. If lime
ia% not beqimeatbied to tlacni a fortune, lac lias left ant innîoraa
naie: lie lias creatcd hy Imi.- gemîiîs a remîowm maore illîmstrious
tlaan ail the renown ever glinied hy araîîs-vhiicl for a lois-, tixue
cmjoycd thae privilege of givingr faine, but now yields thae riglit to
the 1peaceful comîqîîests of sEcience.

Geoiogy of Goii.

The geology of gold niay liow ho considereal as toierably xvcil
uaîdcistood. In Situ, it is toound ia thme primnitive rocks, gramite,
gneiss, nmicai slatc, cIay-Isîate, anad porplayry ; -mai laviia« beeii
frced front iLs original bed by thc decongpositioaand clisimitegrratoma
of Uie rockis, andl waslied out by tie rîimas, it is foinmd in t le beds
of nioatairai streainis amad rivers, amad in inany alavial soils ia fiat
cotintries, tarouagli wvbicli rnoutain torremats ùccasiunally fliv.
It is most frequomatly associated witla quaartz amat oxides oU iron,
and with iron pyrites, somnetimes ivitla felspar, iaornstone, calca-

reois spar, barytes, rcd silver ore, silvcr g!lanco, suliaret of
Clapper, pe:tcock cpper ore, malachite, tie, .avions ores of lead,
silliemttrut of miec, greyrefamtnn, olma ane.cp r
nickel. a imclpyri tes, orp ieîmt ; nata tiitis iniforioation %vill en-
sable paîrties iiipn~ &iu of inciiral lanîds te forai la judgrnct
%v lielier speeiUQieis froni tlummm tirc îorthy of a trial fur the prodige-
tin (if tie preciomîs net.m I si mdtitiun tri Australia, and the de-
velt>peîîiemt of g old i mG reat Blritais anmd I rulitîd, it is th mopinion
of ïNir. Calvert, ang] in:ay explorers iii Canmada, tuit the gold
demosits (liacoi'ered in the vmlIm., and in the sands of the Chiau-
diere Ri% el-, m iii l!Žad to the de% elopemnatt of otiter hiiglmly im-
îmorùmmmt r(ShmtS ina tuit colun1y, Raid %Ve WOUld hem c rcmiirhk, that
altmougli Mr. Calvcrt's exertions ire xiotduly apprecimîted in sonie
qtiarteimb as thî'y dcerme, lic undoubtedly is emtitlcd to aIl credit
-as the pîrinicipaîl pionceer in thut preseiat anoveanlent.

Cenitral Africa.

Dr. Voire] in a letter addressed to Coloneli Sabinie datedl
Moiurznk, Oc.obcr 14,11, 1853, sas:-

'l''crc is noe regular rîi ny season at Vourzmk; bue. sligit
shiowers occur souactinies in thic wi'tr andsprincr; seldoni in the
assimilai. 1Iicavy rain is considcred as a great eaiîiinitv a e
strovse ail flic I ou-es %viaiela ire built of inud dried in tic sun.
It also kilis the dzite-trees, by dissu1ving? the sait NvIlici exists li
large gmu.itities in the sol. About 12I 2ycais igo about 1'2,000
(late-trees pesriemd in the mîighibourlmood of Mouàrzuk, on aceount
of rmim whlmi continnced for seven days. 'l'lie prcvailing wvinais
rire souda :ind eamst ; thme atrongcsa. gcncrally wcst or- xortlm-west.
I have Sven wimlwinds two or tdarce tailles patss tlrougli theo
towm,-.t phnieo wlmiclm ivas commetonia the desert botweon
Bemacolîma anmd Nlourztik ail thae wlairhvinds Nvich I observed
t.arîed froan thme easgt to nortla, and wcnt to soentit

I is Decemher and during; the firit hialf of January, the
thermonmeter fails at munrise, lit Nloutrzti', as low as 420, and
in place-s cxposed to the vingt %vater freezes during the nighit.
At Sak-na, I could flot final mnv oae who could remnenaber liaving
secai snow. At TIripmoli ve lmad lmenvy de-ws nt n)ight, and 1 ob-
sMrîcd thme saisme until m e hand passcd a smail clmnin of moiintaiin.
lifteca mtiles north of Sak-na. 'Ilience wo lmad noe dcwv, and it
w.u often inaipobsilble te obtain the dew point vitli Daniell's
Ji> gmroiieter. lin the deseît the theriannater gcncrally rose tili
4 a-. m., fromn the >anad (wîicli was somgetimes lientcd to 1400,)
gaiîîg out its lacat. arqaksare sometimes fuît. Great
nibers of !sliqpotitim stmrs merc ohs-eredl on thme 7tm, Sth, and
3 Ist vf July; 'Nery fc.w on thme evengingsof tige Otb, lOtb, and i lth

of mmams; ut lmy ~cr :gain vory numnerous on the Ist, 2nd
and 3rd of October."

Ou1 tige F0ool of Mans.*

13Y UR. LYON ili.AyrX.int, C.BO., y. Rl. S.

The amitigor coniniened by adverting te our vcry imperfeet
acquainitance wvitb tie st.itisties of Food. We are still ignorant
rcgarding the quantity of the different proxinate constituents of
alignenit nmecssary for marais sustemance, even iii lais biealtly and
normoal condition. If Uie question %verc itsked-Hlow muchi
c:mrbom shjould au :idult inan consumnc d.ailv ?-tbcere would bc
searcely more tissus one reliable iiiser, N'il., tuit the soldiers of
the body-guard of the l)uke of l)arînstadit caL about 11 oz4
of cairbon ai tie dimily supply of food.

.Thl. lm an Aletmnct of a Lectur, gaccu as, tio Wckly Evening Meeting at the
Royal limmitution, Yr*sday, N1ay 6, 18M3.

ti.ielbig etates It nt a bl;her amnoui, but tbis ls a re-cacution front the new food
table.

[1854.
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If again tile question %vere asked-llow mucli flesh-forxuiing
inatter supports lin aduit Mali in a normal conidition ?-no posi-
tivo answec could bc gi'cn. Even, as respects the relation
betwocn the carbun ini te flesh.formning ruatter land that of the
ieîît.givers, wo )lave tiu reliable informuation. IL is truc Iliat

certain theorctical conclusions on titis lIcad have been drawn fronil
the coinpobition of flour, but nu real statistical aniswcr dcduiced
frein actual oxperiece exists.

Wlhen wv inire jtt the cause of aur ignorance un thtc
poits, it iii foumî!d ttt the progress ta hkuowlecdgo is surrounded
witlî diticultics Neither chcnîistry noer plîYsiolorry i8 ini a suifii-
cicntly advanced stato to grapple s:îtisfitctorily) ii& the subject
of nutrition. For exarnplc, wve knoa tlîat albumen in ant cgg is
the starting-point for a %vhole scries of tissues; that out of theû
egg coule féat.hers, claws, fibrinie, membranes, cois, blood cor-
puscles, nerves, &c., but only the result je known to, us; the in-
termdiamte eliatnges and thrir causes tire (lutite unkunown. After
nUl, tlîis is but a rude and unsatisfactory knowkIdge. Ile ne,
%when wve approach the subject it is only to dcii lîcr rought
generalities Adnriting tlîat the experience of man in diet lai
wvorth somnething, iL iii possible to arrive at sorno conclusions by'the statisticai mctbod-th:tt is, by acccpting experience ini dietý
and anadyzing that expericuce. Talze, for example, the one
genoral line of Pauper Diet for the Englishi cotnues piaccd in
the table lit the end of this notice. Tite mode of arriving nt
the resuit of experience, in the case af paupers, was to colcct it
from cvery workhouse in the kingdonh, and then to reduce it ta
one line. But the labour of tîjis is immense. Inaflic prepara-
tien of this onc line the following wark hiad ta be perfortmcd in
acquiring the data:C

Number oi Unions applicd to----------------.542
Nuniber oi Explanatory letters sent to thcm-------.700
Nuinber of %Jalculationi, te reduce the rcsults- - 47,096
Number of Additions of the abovo caleulations. - - 0,808
Number of Extra hours, beyond the office kours,

paid te a Clerk fur the reduction----------- 1,248

'rite statistical method, besides being very laboriaus, is ex-
trcmely tedious, and lias thus deterrcd persans fromn encountering
it. In giving, therefore, ai example of sameofa the results
whlîih have been colleeted within the lmet few )-cars, tbey will
represent mucli labour, but vcry littie or no originality.

The lecturer thon alluded sbortly ta flic conditions in nutri-
tion, which must be borne in min<1 ini lookinir nt these resuits.
It was now admittcd that the heat cf tho 03,I' was duo ta the
combustion of the unazotised ingredicuts of food. 'Man inspires
annually about 7 cwt. of oxygen, anid about one-fiithi af this burns
some constituent and produces lient. The whole carbon ini the
blood wvould dans be burncd away la about threo days, unîcess
newv fuel %verc intraduccd as food. The aniauintofa food necessary
depcnds i'ýon te aumber of respirations, te rapidity of the
pulsations, and liec lative capacity oftie lungs.& Cold ineases
the number of respirations and lient diminishies thcm; and the
lecturer citcd ivoll known cases af the voracity ai residonts ln
Arctic Regions, altlîaugh lie admitted, as an anomaly, tliat the
inhabitants of tropical climates often show a predilection for fatty
or carbonaceous bodies. He tiien drew attention ta the extra-
ordinary records af Aretie dietaries shawn in the table, ivbich,
admitting flint they are extreina cases, evea in the Arctic Rie-
glane, are nevertheless very surprlsing.

Dr. Piayfair then alltided to the second qreat class of food
ingredients, i-iz., those of the same composition as fesh. Bec-

2

caria, ini 1742, poimîted ta thecldose resemblance between theso
iligredietits of flesi, ituîd atk.ed 1.Is it not truc tîtat. %% C are coin-
powed of the saimne btt>iICt% Iwc guel% e c' u tnou rîhmen
Ini fatt thc biEtîliiLity oi tItis licî is non'W geuiallv ne-

l~mtaw~slg.d; :mit ait'' tua, l t CaitSl, &c., arc îtowv recog-
îîwe' asfwst-irmnr~ ii t lic banmîî sc mîýe t bat, iny ýiiiiiiaIl

ah mm m'-mît we. A iter ail I ittgi to tlic. iiuui uer.l t t.grvd ivnttt attenmtioni
ivas d irted to u e-tb. .1 % li con tiiied soune maod ifications,
but %vas l'ased oni tlie k' J,îdl,lted itî te Aricultural Cycto-
pwrdhz unoIer flhc at ticlv 1)it; thîe table as sliottn beig tieti in
the caiculation af the dic~tiis.

Tho aild mode of estimtutimtg flic vaille of diettîries, by mîerciy
givitîg tie totali itumabet cf ounces af solid food iised damly or
%vcckly, anîd qute irrespIectil o of its coîmpositiomn, ivas blmawvn ta
ha quite erroneous; anid ant instance wa:s givet i au agmicultutral
labourer in G lotie estcrsiire, whli in the cyeatrofaie potîtto faiiai
subsistud celiy out flour, coîîsuiniîg. 163 ounces Nvel<ly,
iviiieh cantaitied. 26 oumnces afitleshi-farmeis. W ie otItoes
clîempeii#d, lie retîtrtted to al patato-diet, and tiow eut 321
ounces weekly, alttoîtigl bis true ntutrint itn fltesh!-iormcrs %via
only about eiglit or ten ounces. lie sltowvtl tits furtlier, l'y
callimî- attemntion ta te six pimtper dietumiies fomîîeiv recoin-

ît tidd theUi differenc -b.vet i cthei sait aîmtd trcsIleii:t dietary
af the sailot,c, aIl of whvliI, tcîyvitg ati îîbsoute wviglit. lune,
lîad iln realit.y 1ia relation it eqii aletit nutritive value.

Attention ivas nowv ditvcted ta fic di:tgrnxs excripl~ifii111(r
dietaries. T~ktgthe -soldier anid sailor as tII mstritiltgi J.e:gtlmy
adult inen, tlîcy consuîincd %%ely aboutt 3à, outîtcs ai flesli-
formers, 70 ta 74 oummees af caubon, the relation of thec carbot in
flic flesh-forinems ta ttat (if the licat-givers lheimig 1 : 3. If fice
dictarica of the nged w~ere coiitrastcd ivitît titis, it womtlc be iound
tîtat thty constimed less ilesb-forrmcrs (25-30 ounce,> but
radier mare lîatgier (2-78 oiunes;) the relation of carbon
iii the fariner ta thiat of the latter being about 1 5. The
youmîgy boy, about toit or twelve yeu, af itrge, colusuilicd about
17 oumîces ekyor ab-)tit liali the fle.sî-furitiers ai tlie adult
mati; tile carbomi bcitîg about 58 outices weekly, and thte relation,
of the twvo carbouîs being nearly 1i 5!,. The circitinstances
under whîicli peisotîs are ptced influencte tiiese prpotions con-
siderably. lit worklioust-s and prisolis the %varnitlî renders lesa,
nccessary a large unîtounît ai fuod-iuel ta the body'; w hlile the
reliative amoutit ai labour deternimies the greater or Iess nioaunt
of 11shforicrs. Acoordingly it is abberved iliat thec batter arle
incrcîtsed to the lisisonters e.\I)osed tu bard labour, Front the
quatntity of th(shi-iornici-3 ln the foud, %ve xnay estirnato approxi-
niately dic rate oi chaniige in te body. Non' a matn Nwigbding
140 lbs. lias about 4 lbs. oi flesli iit bîeood, 27,r Il., in biis nuts-
cular suîbstanc, &e., and ab'out 5 lbs. af iit enous inatter in.
the bancs. lTese 37 Ibs. wvould bc rccivc<l lit food ina :bout

cen wvccks; or, ini otiier %vords, timat pet iod migit represei.
ti, tie requmired for thme changýe ai tile tissis, if ai.111 mie
%vitli equal rapidity, whiclt is, iowver, îîat at ail probable.

A Il fihe carbou takietians food is nat buirned iii the body, part
of it beimîg excrete(l %vitli the %vaste niatter. Stilposiiu, thîe
respirations to hc 18 pe mnute, a mi expires about. S.59 o.
af carbon daiiiy, tlic reinainder of the carbon appeuring lii file
cxcretcd inatter.

In conclusion, Dr. Pafrexplained lio' tlie dietarv-tabl.es
clucidated thîe various adinixtures ai fond common ta eookery,
and liow they mighit even, be mande ta bear on certain national
characteristies, .,hich ivere la no smaîl degre influenced by the
aliments of différent nations.



162 ON THE FOOD 09' MA5<.

EXAI>1LES OP' DIE'PIIES AS 8I1OWN IN TIUE >AIMS

lia

swir

Di-.iEtAiUs or Sot.îuEî:ts AUSmiI.oits.

Engii Solir.................................................
it~î lori (I.'rc.a ~l........................................

Dtgle Saldir III4 Ie.i.....................................
Ditt-0 (si Ment î>c......................................
Friech Sulir..n ............................................

I1'vratDitto inlec..............................................
BIcaiîî ditto ..................................................

DiET.NRiES 0F TuE Yot;.G.

Citrist's Hlospital, Hecrtford .....................................
Ditto ... london......................................

Chelsea 1Iospita1, 1tov SCIlQOl..................................
Greenvricl llo.<pit.tl,-ditto .......................

DiET.irnES OF TII>' AgELU.
Grecunvcla Penszoncrs....................................... ....
ClielsCaL ditto ...................... .......
GiIIcsp.j. HIospjital, Etdill1>î:rgl1............... ...................
Trinity Hlospital, dittu ........................

OLI) P.li-Ert Daitr.uurs.
C .is .................................................. ....

.6............................................... ........
.Acaco i ..................... C"ui ............ 1....................
St CUl............................................................

City Wrkhue diï.......................

tCtitlipert. Ediul ........................... ...
CiyWr. iue ditto ........................................

2, MaS .. n...................................... ....
3. (l~itto ........................................

4,. and . diiuo........................................

5..aori Coni:s.........................................
6. akn d 7- î dcts.. .......................................

"otrctr' n ict.- .......................................

AiU RLasse of Prizsoncr-, n )t on liarà Laboutr...................
lard Labour ....................................................

%RCTic sr)D oTiriE DiETr.tnrIs.

R E )i A il N S

17S
2612

290
198

.147

1242

245
231

269
3 3 2 i
1.56

175
107e

2061
276
22!)
326
27#14

2L'4
296
1671ý

Tact.......

A ricultura1 La i:rcr, Etiffland .................. . J .... .
Îfstto ... itto ............. ......... 1. 6

1>:tto ... Itidia ......................................... 21$.

XIta.genou.

34.S2

35.21
24.52
:3. 24
21.08
23.0

17.16
17.27
12.s9
18.43

24.4G
2).9.5
21.02
19.63

20.21
14.96

19.122
1.5.49

13.30

15.:28
1 S.26

21-",

15ubstane,

frec (rom

101.89
l.e2.2(
102.08
1016.80
127.76
102.10
136.0

61.27
7ci.82
93.28
S6.73

12L".21
112.64
92.32
97.34

3. 17
6.03
1.85
4. 15
4.62
3.32

2.47
2.84
5.93
2.62

3.54
&.5

'2.3 5
3.33

8s.6i1 1 .27,
S! 1. 59 2. R9
99Y8ý 3.91

116.84 39

1i8.03 2.84
99.0 ..
89.37 â.31
49.99 1.74

111.95 3.46
123.60 4.05)

13().57 4.lm
12.8 5.03

1 r3r. 16I
191.12
135.5

'~00 I 101.50
24' ~,63 J 123.80

9190 640.0

-124-01 400.0
26.614 106.57
2().39 72.46
14.02 138.27

2.08
2.97
1.30

2.03
2A45

1.10
1.18
2.41

hrolontIn bctý,n

Vieo. <sk~,lla vL lt

Frsr. Gircrs.

70.77 1 5.326)
K. 25 1 4.72c

62.45 1 5.47C
77.0 1 6.161(

39,18
46.95
57.67
52.87

72.43
78.03
71.39
57.30

54.30
51.10
55.43

54.72
49.57
58.0
-16.98
31.48

59M2
67.53
6 9. Q1
73.31

7 6. .5e

61.33

966.01)
7 4.7)qi

61.54r

5.02eC
8.29)

5.46 f
4.80f
6.26f

6.31g
6.SOgy
6.50y
6.53iq'

4. &--1li
5.85 i
4.36 i

7.13j
6.81k-
6.13 1
6.65,&
6.13&

7.62o,
5,960.
S.88oC

4.52o
-1.50&

a I'ulic 'tafr 6l~ie. . 3itu.r c S1arimcL~t<I I OflTi41('J Pi-oner. flanI LabLour, ira termil cxc«din.- 4 monthst.

J La&>. c 5~<~I tin .4.r~. f 5IU1 retiu %. el n Sfl.ar s..u Icme z
gThe >lx Wktuiv" r.cnmawn>.luq ýo vultàtln hy the rroyT l'a" <>Tmi-4nv1n. Fro u.n t.n &.pl.3vI (rn. the IndiL. l[ufe,.

A. -j«il>y ynir.Ie.3 (re.m &U the tUnion, of 1 SI. i e;..na retora,. pTh.. Mt-1y Irant Eltremeu, . m -,ionoI lm th%, f.llnwir.;: athe
O.'W~.I i~on>ezcvJ.; .Iy,, ut fot cOintd~y. r1k.;-~.ou I.~. p444.I rr.I>~. ;.41~ C..hren, p.. $rltdeIi.Ita.row

CýMTk'tc. Pri.er. em'..n; -Uh4n..n dayk 1-grw Cyr. cxrticle Li .d
&. Caal»ke I'&.oneu., liatl I.aout, 2irOn 1 days I.ut uot mnor tha 0'. wceet. . ,auctnhroan.t DnrcUIire. ç Se 7c .. Cl.d-.xUa.
J C-onylctl hi.'oavr, liardn labour, bore G wcs &n4i rv: more tli3m 4 mttatb r T I)IILr, Býnley-Return in Bomubay Irk-ou Iicarlem



CIDER MAKING.

Oia Culer aîiil Perr>- Makissîg.

Cummunicated Zy T. Il ooker, Ls<!., . P. Io the Journal of ltec
Socid!, (f Airts.

At the recent Agricultural 'Meeting at Ledbury 1 madie a fcwv
reiîiarks on the producetionî of Cider ndî l>erry, n-hich iiitiuced
soutîe of my coutitucnt., tiiere:c nî, d tc scck a coiivtrszitiulî
with me fterwards oui tie subjct, durisig, wirici îîcy requc-stcd
mie te "irrite anotlier letter," wth refcreiice toe i uroîîr se.u-an
for gatiucriiig thefruit andi the mode of nainaging tie ferumenatation
of the liquor. lf tRie reniarks n-bich I have to auak-e shah an-akezi
duc attenitionî oaa die part of tie eider aaîd Iwpemoluccu-s of our
country, 1 feci conî-incedaf thus, tiat, to use Ulic irords of one iihîo
n-rote ou fRic subjcct tire hundreti years ago, Dr. John iheaie, a
Fellov of flic Royal Soclcty, Iltiiese paris of England i li bc
îîeine lîundreds ofa.Rîoustnds of pounmds sterling flic better for it.?'

iliat Ulic whoie subcct may be before us,% I iii bc- you te
copy the folewing, n-hici is a reprint from the Dath Chroiiicie
-a uerspaîpcýr iaîving extenusive circulaîtion in thc Citier Couiitics

oflie West of Englamit, Uic editor of wlîich copicti it frein the
Jicreford Journal, aîad struaek i. off fur gratuituus distribution,
andi to ii-ose obligiig courtesy 1 am iiidcbted for tlie coply I
senti you:

"CanaLT. W.Booker, Esij, M.P, xecently atidrcssedl aletter
te tRie Ireford Journal, st thdat lus relative, Mr. Blakei-norc,
of fRic ]Lcys, Ilerefordslîire, bail, soictiuze before, converseti iith
a Germns Bar-on, M-ho bias large estates on the banks of tRio hune,
wlbe-e hock aaîd otiier cclebrated i nes are prod uceti, an(d diat
the Baron saiti thai. inamiy sorts of thîc H.-rcfurdsirc aîîples ivere
capable of producing as valuable anti dcsir.ble a l>îueraig as flic
bock gu-ap)es if a different proceas of uaîkin, Ulic liquior ivere
atiopteti. The resuit ef flic Baroîîs observatiaîîs is coîtaiîied in
thie felewin-r extractà frein Mr. l3ool<cr's lcttr-

"Our liquor-,' said Oic Bairon, «after tlie fruit is pressed, -ire
straineti, se as te separate tlic course rnuss- from ic litiîuor, whiiclî
is thon put iîîto large vesseRa, wvlien shiortiv afterîi-ards fermenta-
tion commeince. This fermuenta-tioni ie 'iratch ivith the utinosi
care and! attention, censideriî±r that up>on it cver-tiig dejîeiîts
connecteil witRuftie future quiadi:y anti riclincis andi vaine of tic
vuine; la Ulic course of a fe%ç days, tic tiner uus; tRiat remaujus
in tlic liqtzor.tfter the straîning above allutiet te, droeps te tlic
bottemn, anti flic liquor becoînes pcrfectly clear anti transparent,
reaiinn- ail its oricrunah sacchar-ine unatter, ivith ail iL-m strczi-rtii,
riclinss% andi flavo*. At thîls critical pberioti, upon irluicli weC
coasider the quality of our irines depcnd, ire adopt tlic proces
of racldng. Tir. isrcLin- muust bc el1fcted in sucli a arinner as
te prcî-ent, any par of tic liqtar coming into contact iih tlie
ntmospiieric air; alinuld it <la se, fresh fermnentation, in ail jîroba-
bility, wiii take place, andi by tic same mca-i, Ulic ike aises
repcatedt %çill operate aid bie foiloivet by the sa-îine rcsiuilts-re-

peaetifraentatio-until Uic ilaivor -mtil richuxess of Uic erigi ria,
lilquor a.rc destroyeti, and the liquor, insteati of bccomin-, winel
wouilt beceme as %vortiless as vour inferior eider.'"t

"The reasea fer tlîis Rhîcnish carutiona (îi-rbtcs Mr-. Ilooler) in
pret-cnting Uic liquor from eoîning înecnatiih u tns
plicrie air dtamn pIe uoccss of rack-inv is tluis. Thc first
fermentation us irbat is teraîed vinous fcrminent-tion, anti resuiits
in tue liquor suiijecteto eit x nhing wniif repentcdifenuienta-
fions ar-e alloua-ct te falloir, t. .- are irlat ire terme! at-etAtus
fermntations, ant Uiy resuult in thie liquor parting i-itlî its vinous
and -.iccharine properties, anti imbibing aciti or acetous ones,
and itis convertcd into vinegar. Noir ientmosplucrc istlic labo-

ratory froin wluîch flic liquor absorbs tic clîncalal agoni ivhichi
produces these d6-tinet anti separate fermenîtationîs.

"4Atid noiv practically to nppiy these observations. One fer-
menîtation is aI1l tliat is w:mntct to couvert tOie juice of the apple
ini wliolesonie eider.

"Thei plait to clîsure this %%hielà 1 recomniniid is aS fullovs:-
First-Grind tie apples i te ic ider-iiil, nt .ue the juice
froin the pull), as is donc ait present. Seconti-Buu or pour the
libuor, :îftur bciing q-îuetztd or straineti, int a vat, caîpable of

coaainîg hrc o for o ciciimoe hgslcad. his vatlist,
be placedt!iiel evateti pom-itiun, at lcast tive or six féct ubove
flic floor, toi admit thc lio-blîead or cuLâk, in wvhich tic Jiquor is
tu be ultiliately si-cîired, tu be placetisiîder it. At the bottoin
of the large vat let therc be a liole of fronti oiic.and-a-iîalf to tire
luches iii diamecter, for the jmurpose of a tube being pawsd flirough
this hole iute flie hogsbea-1 or cask utîder it. Tis tuibe or pipe
alioild, be of a suflicient lcng-th tu pzLss through Uie unuss or
sedirment, whicli depusits IL&SIf ln tie large vat, anid tu reach at
leabt six inclues above it iito, the clear liquor, anti it sliouid bo
of sullicieuit kîîigtl te, passs tîrough Utic hogslue:îd or eai-k placcdl
belo%% or Il uder the vaît, into w'hich, tui lîjquor is te ho passeti,
xîearly tu the bottoîin. W Iiiie tliis procfflsof fermuentation is goinig
on, flic toi) of this tube shoult bc corkcd or pucdtilp. NV'hen
Ulic liquor in flic vat lias droppet! fie, the cork or plîig being
iUidraWIî; Uic proccss of rac-kingr coliiiiiemîces and i s accon>x

plishcd, andt flic fine Iiquur %tili riiii froua thc large i-at through
tic tube isito tic liogslîe:d or cask placed uiidcr it, the liquor
retiiiitml ail its ori.ginal sacchîarinie qualities.

"And nowv the wvork is donc. and tlic result will bc fouînd to
lic a liquîor wholesouice and palatable, full of spirit, riclîness, anti
flaivor, auid of vineîî proportionedto tei descripîtionîs or sorts of
apples îvhichi are cuhtiviîted iii oiir orchards. M.iy aira firma con-
victioi l, tl.Itt Uic differeiicc in valuen tle .icrkei,of ill Ueceider
produccl in llcrefordslîirc by these simple ancans, over -andi above
that, produccd by our prescaît, carel-ss andi s!ovcmily means, would
amnousit tu unany feus of thousantis of potuats a year, andi wîould
bc se rnch clear galin anud profit te ai! tiiose whlo unake ciiez-,
to say notliingr of thi cialtlî ant! pîcaçure of tiiose whli drink it."

Sinc 1 %i-ote the forcgoing. 1 bai-c been favoureti by a lîigluly-
valmtidand intelligenît fricnd of mine, rezidemit iii our county, wiitlî
flic folloeîing admîirable' "I'rc:tisc on Cicier-ni.-taing a" i. ivas
îrrittci rniany y-cars ago for flic Fnca'Club at lnss, andtis so
conuprehcensive, anid full of Ulic iîiost pr.îcuical inforimntion, andi,
more,.-er, ttives i in so nuch better lanuguaige tiaîi aiiy I ean use,
tlint 1 te 1 cauîîîot do better than pincc it7before tie public-

" Tle production of good eider mîust depenîutitpon tlîe descrip-
tioni of fruit of %vhicî 'it is madet, flic scason, andi suite of the
apples iwlien tiiet are crushed, andic tn managemenctt of the juice
irliil>t iL is fcrncîuiiig It nili tlacrefore bc proper te, consider
Uic siîbject under tittse thrce lîcats zw-paratcly-

The kind of .Alpplichi)ch miakes thie best L'idcr.
UTlîu riciti nhidi gives flic pcculi:ir quiick andi sharp felIIîg

upoi flic îlatc in goodl eider, lîaviîîg fist licu noticcd in thuc
apple, atogiti exists in mn te fute, lias been ternied
mîaiic aciti. If mav iot be tosac y, tliat i. is flic due
canhination of Uîtis acivith sacchiarine nuattur, nanicly, Ulicsugur
of the apple, properly fernicnteti, 'îrlich i5 te obijct ta o iîuucdt
atl in heîaniufaîctuîre of vider, li Ïie Sciection' of the fruit ii
deliend the proportion of uuualic aciti coniained in the liqizor.
Thli crab lias a mucli îrenter luanititv of thîls acit dan the culti-
vateti fruit. and, generally sî.cakiîug, ia proportion as ire obtain
sweetness by culture, ire de1brive tFIe apple of ifs maîjo acid.

îIc1nçe it folloirs tRiat sorne dclicious table fruits wiili lot
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make good. eider; this rule, however, is not invariable, as the golden
pippin and soine other fino apples appear to contaia the proper
admixture of acid and sweettness which is desirable in the liquor.
Mr. Ki 'lt reeoiiiiienJs that the ditheent sorts of fruit bo kept
separàte; anid eonýsidurs that only those apples which are yellow,
or mixud witlî red iîîako groodt eider; anid that the fruit of which,
the fresh, or rind is grouii, are Very iinferior. Hie reconiends
that the aplS lould be perfeetly ripe-even mnellow, but nover
decaye-efr thu'y are crushed. b i.J~Bae

Il her wa acul'lous niianuscript written yD.JhtBae
a fellow of the Royal Society luin 1 .7, uiponi the subject, of which
the folluiving arce xtracts:-' Crabs and Nwild pears, such as
growv inii. th' ildest and barren cli11s, and on his, nmake the
iicest, strongrest, the miost pleasant, and lasting wines that
England yet yields, or' is evor likely to yield. 1 lhave so well
proved it already by so many hunidred experimcnts in Here-
fordsliire, that ivise men tell me that these parts of England are
isome hund red thousand pounids sterling the botter for the know-
ledge of it.' Hoe mentions of thiee kinds of austere fruit the
Bromsbury ci-ab, thc Barland pear, and intimates &'that the dis-
covery of thern was then but lately made, yet they had gotton a
great reputation.' He adds, ' the soft crab and wvhite or red
horse pear excel them and ail others kriown or spoken of l'n
other coutiies.' 0f the red horse pear of Felton or Longland,
he says. 1that it bias pleasant masculine rigour, especially in dryj
groîînids, anîd lias a pecuýiar properiy to overcome ail blasts.
0f the quality of the fruit hoe observes, ' such is the efièct wvbich
the austritv lias on the month on tasting, the hiquor, that the
rusties declare it as if the roof of the mouth were tlled awax', ilnd
that neitlier man nor beast care to, toucli one of these peurs,
thiotighI ever so ripe.' 0f the pear called rinny winter peur,
whichi grows about Ross, lu that county hoe observes, ' that it is
of no use but for eider; and thiat if a thief steal it, hie wvould
incur a speedy vengeance, ià being a furlous purger; but being

oi ned with w~ell chosen crabs, and reserved to a due maturity,
becomes î'icher than grood Frencli wine; but if drunk before the
tinie, it stupilies the roof of the rnouth, assaults the brain, and
purges more violently than a Galenist"

"0f t.he quaiLy of the liquor hie says, ' according as it la
managed, it proves strong Rhenish, Barrack, yen, pleasant
Carîary, sugared of itseif, or as rough as the fiercest Greek W ine,
openino, or hidn, hodic one, twvo, three, or more years, so
that ni) mioral cati say yet at w'hat age it is past the best. This
iv'e eau say, that we haVe kept it until it humn as quickly as sack,
draws the .tline likec naptha, and lit-es the stomacli liko aqua

vioe lus tliore appears a great différence betweon the
opinions of these tvo men, who probably paid more attention to,
the subjeot than any otlicrs; and the question naturally arises,
la the cideî' nnd peî'ry of thie contry as good or botter than it
used to bo, alter gi'eater attention lias been paid to the orchards ?
1 amn dedidedly of opin ion that it is inferior; and it was this im-
pression which caused me to venture to cal1 your attention to

sh ubjeet. If sncb hbc the case, it is a gronat object to ascei'taia
what bias caused the deterioratioîî lu the liquor. I believe it is
for want of a due proportion of the peculiar ncid wlîich la found
ln the greatest quiuîtitv lu the wild fruit; and beg to sut),est
whetior it %vould not be worth 'while to try back, and mix a
certain quaDtity of emaba witlî the fruit before it la crushed.

Thie best time of the year for making Cider.
"Lt has been before observed, that Mr. Knight recommenda

the fruit to be perfeetly ripe, even mellow, before it la crushod,
and this can only happen late in the antumn. As it la known
to bc maore difficult to manage the fermentation of the liquor ln

warm weather, it is usual te, defer making eider tili November
or Decomber: if, howcver, the liquor can ho put in a cold cellar
after the first fermentation is. over, I arn of opinion that it might
bcecommenced earlier. The juice of unripe fruits ferments more
quickiy than of that which la ripe, and contains more malic acid.
Wlîere thiere la the convenience of a gooLd underground cellar,
the dîlterence of temperature between that and the outward air
is greater in moderately warw weather than ln Novomber; 80
that if the liquor were feî'mented under sheds, as Mr. Knight
recommenda (and his instructions as to the management oi the
eider wlîilst fornienting are excellent,) and, as soon as fine, re-
moved luto the cold collai', the change of temperature wonid be
greater at the end of Soptember than la Novembor, and this
would probabiy tend to prevent the liquor fermenting again. If
the new eid1er cannot bo î'omoved, from the warnith of the at-
mosphere, there can be no question that la botter to defer making
tiil theo weather becomea cool.

Fermentation of the Juice.
"The researehes of scientific mon, although vory elaborate,

have dono vory little la throwing light ofi the subject of fer-
mentation; it appoara to partake, in a moasuro, of the vital pria-
cîple, of the phenomena attending 'which we know nothing.
Many curions and interesting facts have been diseoveî'ed during
the investigation, but none of which appear to, ho of mucli use ln
the iiakingr of eider. There are three kinds of fermentation, or
rather there ar'e some produets which pass regularly through
tln'oo stages of fermentation, viz., the vinous, the acotous, and tlhe
putrescent. Othier substances pasa at onceto one or other of the
latter' stao'es; guin and w ater tnrning to vinegrar without forniing
any spirit, and ment at once putrefying. It la flot desirable that
the vinons fermentation should be complote la the manufacture
of eider, la whicli case ail the augrar of the apple would be con-
vertied into spirit; thiis nover does happen without a portion of
vineo'ar beino' nîso formed, the acetous fermentation golng on
conjointly with the vinons, as whea eider frets a great deal it
May ho very strong, but la comparatively of littie vaine, having
lost ail its richiness and become sour. The vinous fermentation
stops naturally before it hasR rua its course, and it la the object of
the maker, to aval himself of this propei'ty in the liquor, and to
endeavour to prevent any secondary fermentation taking place;
the number of icliemes which have been suggested to prevent
which, showing tlîat it is the miost important point to ho attended
to lu the manufacture. of good eider, I arn of opinion that the
100-gallon cask la mnch botter than larger, anid that the liquor
la flot only more easily nîanaged, but more Iikely to ho good; it
may ho that cider la largo casks becomeï; stronger, but not s0
frequently ricli as, la single hogaheada. Although it may not be
apparent, fermentation commences as soon as the jnico la ex-
pressod fmom the fruit; and the sooner the cask la filled and ai-
low'ed to, romain quiet, the more regular and certain wiIi be the
procoas. *What shonld w-e think of the brewer who, whilst his
beer wvas working, bmewed another quantity, and added the raw
wort to the first? Yet this la constantly dono in fllling a large
eask witih eider; »or evon worse, for the apple juico la added cold,
whereas the wort might ho mixed with the beer whilst warm. It
wonld ho greatly botter to koep the liquor ia open tubs, tiii
eaonghi ho obtained to fIll the cnsk, and thon to put it together
at once.

s'If I may ho allowed to auggost an experiment, there la one
use tû which I should ho voryglad to see a large cask applied;
that la, to fill iL partly withfresh muas, and the remnainder with
boiling watr-tho probable rosult would ho a very pleasant and
useful liquor. Temperature lias raucl to do with fermentation,
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and it would be an advantage ta bave two cellars anc nchi
colder dhu the other. If Utne liquor, upon pitehing fie, were
racketi in a clean cask and put into a cold cellai-, there Nvould be
rancî less risk of its ferrnîîeittiirggrirn. 1 sluould rcuîeîdno
other liquor wo be ideti to it; but, in ordler ta pi-cient, ullage,
that it slîould bc racked iunto a sinall-r cask ;-the less air ai
mitted tic better, and if tîre cask be sound and irotu-bouiid it
may be better ta close it ut thbs inue.

44Tlîe application of cold will ceck fermentation immcdiaitely.
Ibave seeit liquor in a sute of frotli boiling out of . larg~e jar,

sudilenly reduceti to a stite o! quiestence by puil ~iug oit the
side of tlîc jar. Thiis filet induced nie ta cause litr cxîîeritnent to
be trieti at (;.tytan during a vcry bad scason for tlie citler iet.ikiing
the weitlicr being .-ery warau ; a cnsk of juice was rolledl into a
brook o! colti water, andt sunl, by stones attacliet to it; it r--
rnained in thiat position till nearly Cliristroas, anti ias so, zuch
botter titan uuny other madie tha:t ycar tliat2\lr. Newman obtaiîied
double the price for dînt. hogsle.id lie diii for any o! Uic rest.
Perfect stillniess is very des;irable, as motion is founid to excite Uic
acetous fermnitation. A bottde of wine, attaclîed to a sal of a
windrnill in motion iras, after thi-ce days, converted inoa vi-ue-gar,
aîthtoughi closely cai-keti. Wlien a sei.cond fermentation do :s take
place i. eidler, Utiere is very little hope of its beiîîg i.li and
good.

"In sucli case, 1 .shouid uecommenù its heing, t-ra out into
tub-, exposeti ta the colti as much .as possible; aud -fu.r being,
thus flatteneti, put lîack ino tde cask, at the raine tinie wil
sti-mig up tho wliites of flfteen or tvcty egpreviousiy inixcd
up with a portion of tlîe liquor; if titis succeetis in fining it,
Zlich probarnly it ivill, it mnay then bc rack-cd iinto a cleau cask
and closcd as; mucla as possible from tîre air. It is probablethrat

aý great dccl o! miscliief is causcdl by some principle o! fermnta-

Lio reai ingn the case; this xight bc prevented by wecll
Scalding Uic ca. Meore tiiey are flcd: or, iviîat I tink %vould
be better, by ivasliingr out Uie cask-s with ci- lime ivater.
One large ieeof lime put into a lrogsliend o! ivater. anti al-
lowed to elltie 'wouid ansiver the purpose. Sortie brimstone
matches bumed in the casks -ivould bave a tendency to prevent
fermentation.

Il I sli11 not say much upon thc mode of crusliing thne apples
anti pressing aut tic juice, having irad so liutle practical ex-
perience; but I ]lave alivnys thiougrIit thiat if the fruit iere
cruslied betiveen ivooden rollers, an&faliowed ta drain hefore be-
ing put under tie sioiie, tre process iwould be mutcli expediteti;
iLs the apples sormetinues rail before the stone a long tiome before
tlmey arc braken.

"In Irclandtihey use a press forrned by a lever, 'whii miglut
le matie at less expense dia» wiuli a screw, anti be mare quicly
'worl-ed: it is inmpassiblc tic pressure can be too liglît an. first,
andi it shoulti bc incrcased gradually as Urne liquar i-uns fi-rn thc
nmuss. Tira sets of bragt, allowing onc ta drain saune Lime iritrnut
pressure, would bc an nndoubted advanta-ge.

,E. P."1

need not, I tluink, nudd ane 'word ta the advice here ginven.
1 earnestly hope it illh bc follan-et, andi sure 1 arn that ire shaht
ail feci andti cknowledge Utne vailte of if., in the improvennent ini
quality, and increase in value, of aur caunty bcvceamge.

I have bie»n askled by huadretis iieder it is u-eally tic flct
thmat duriag carAi visitation o! that aisîni -courg cic hoiera,
which bas sgent appmsed asmong ns, nat a -sîngc cas bas ever

yet occurcd ina Hercfordsliire: - y reply bas been that il fa so: 1
31tahlibc g!ad to bie correct cd if .I an& wrong: if I amn righât, the
k.novledte of titis cant bc too witlcly circulited, noer can our
tUîutrnklrnituess bu to greait tu> tu Allibi±zlity lkiîîg w.0o bas so
singularly and siguially blessed and liruteeted us.

Descriptioni or %o:tt N<rs 1Kisae. of Gitivastic Kiatterier-

hInvenild l'y _1r. <Kli-a, (f 1lieu na(.*

The combination used in olnc of these, is antinxony, or saine
of its alluys, for a ngativc plate, %vith nitrie acid of specitic gla-
% itv 1-4, iii contactwiith it, :nd iiiinalgaina:ted zinc, for apositive
plate, %witlî a saturatud solution of coînnon saIt in conitact witli
it. A sirnîll (quautity of Iincly poivdcred per-oxide of muanga-
ncse is put into ilie nitric aâit, which is sait! to incrense the
constancy of tic battery. The Aolys of antimony -wlich Mr.
Kukla lias experinictcd( with successfully are tic folloirng:-
Pliospiiorus and antimoziy, cliroriuin and antimony, arsenic
nnd antimony, boroit and :tnioniy Tiiese are in the order of
tlîeir negative characeter, phosphorus and antimony being the
most negative. ilntiinotiy it.self is less negative than aliy of
these alloys. The alloys arc muade ini Uie proportions of the
atoinic wciglits of the substances. Ail tiiese arrangements are
saiti bv Mr. Kîîkla ta bc îîîare powerfuil tlmnn whien platinum or
carbon is substituteti for antinioîîy or its alloys. In ths battcry
a. ,guita percha bell cover is useti ovcr the antimony, cut resting
on ga. flat riuîg fioati:îg on Uic topu of the zinc solutioi,-tltis cf-
fcctually prcveîîts any smnell, anîd kccps tic per-oxide of nitro-
gren in conîtact witli tic nitric aciti solution. Wlien a battery of

twcvfîreîls wvns uscd, Mr. Kula founti tlît in the ihirdI
aud t;venty-first celîs pure nmiunia iii solution was the ultimato
result of dule action of the battwrv; but only water in ail the
odiers. This experirnient was, trited repeatedlv, and tlw.lys with
the saine resuit. A batttry was put ino action for tventy-four
hrours; nt the end of that tiiiie the nitric acid liad lost thirteen
twventiffths of an ounce of oxygon, anti one quarte of an ounce
of zinc %vas consuieti.

Noi'v ac; one-quarter ni ounce of zinc requires only 0.06 o!
ain ounce of oxi-,eti to fori oxide of zinc, Mr. Kukîna draws tha
conîclusion, that he retof the oxygen is convcrtedl directlv izîto
electricity; andi thbs vicw, lic snys is confirmed by the large
amaunt of elet tricity gin ou yUn attery in proportion ta
the zinc conquaieu ii ar giveui t'ie-I the Uinbove batteuy
ecdi zinc plate hllt a surfaîce of forty square inches. Tlie.ad-
dition of per-oxitie of mnahe docs not increàse the effect of
the battery, but it w t more lusting-thie per-oxide of ni-
trogen, form.2 :,n tic bell cover, takin- one atoru of oxygen froru
the pler-oxzidc of nianitganese ;-tlis is ovideît front anly the oxide
of utuanganeso lreiîîg ftîînd iii Ute battery after a tinie: in the

it solution no otier alteration takes place tlîan wvlat, is caused
by tue oxide of zinc r(îiîin iiii a partly dissolveti suite in the
solutioni. For dais lattrv Mr. Kukla nîucli prefers porous colis,
or diaplîragis of biscuit ivare, as less Jiabie to break, aîîd being
mare lîoniogeîicous iii dîcir material tian ny otirer kind. Thiis
battery is vcry clieap, antimany being only -XL pier lb, whole-
sale, and Uic zinc not iqiigaagmto.Ti second ar-
xangcment tried by Mr. ICukla %vas antimony amalgimated zinc
witu only one cxciting solution, viz. concent;nted sulphluricacid:
-this battery lias grent lienting powr; and the former a~et
mzigietizif power-it, liawever, rapidly decreases in po'wer,
cuti is nut So practiciffly usefult as the duble tiuid battery, wlîîc
n il! cxert abut Ure sanme pua er fur fourteent days, wlien tio

0 Alhenarwn.



110IEEIT STEPHIENSON, M.P. [84

pale ae only occasionally connected as iii ciectrie telegraphs.
Certan pecuIiarir.es respccting the raîtio of intcîîsity to quatntity

whens ai sortes of MI is a used, have butait abserved, ~hH diffIbr
frotu titobe resuarked ini otiier b:tre.~I.Kula., un direct-

igls attention ta tlichuait ilcaîns ofillahin.g a iut.tl purt-
able battery for phybiultgical purpuses liui, funid~Xr %-et itl and
fiaât C.ruiktahaînk batteie-;, eaxeiîud b3 %%al,~ îolîiaerîlitc auJd (ale
of glacial phIo.s 1dîarlic acid to twenty aiw.tc, tu bu tlc u >t,

lýI»sporc aidbeig ery deIiq1uccnt, anîd formuîîg mitiî the
zisiedurin fileirl aii at, aul acid ,l>jelstat af i.itic. A

battery of titis tdescrilptioni due.s isot dlecrc.tasu iii powur %ery
materially unttil it lias beein thirce Ilaut iii action.

ltobert Stejihtaison, X.P.

(C'ontùducdfroîia:itid 100.)

li company ivitiî Mr. G. P. ]3idder, (nowv General Superin-
tendent of the Grand T1riiik Itaihv:y of Gaî:dt, r. Rtobert
Stephenfsonl visitud Ž\oway in 1S 163, for flic îDurpost:o uex:îrniîîinthat country, %with a view tu tlic Construction of a1 Raîil1ay

bctween Christisa aud tile Nyo:iii Lake, a distanîce of aîbout
forty utiles. la mark Iiis apîmreciation af 'Mr. Se>îno'
services on this ivork, tlic Kin- of Norv:ty aiud S%%edcin con-
fered uJ)of himi thic Granud Cross afiftie Order of z5t. Olif. Wc
arc flot in a position ta describe tlic nature of lthe works on flic
forty miles of 11aihivay, but eitiier tile Order of St OliY inuat Lei
of àhcap acquircmnent:-or if hioîorary reuaîrds aire tuiere dis-
tributed in ftic saine ratio tu nicait as thev aire iii En-lauîd and

Auerica, lle works ont this orcanlinae niust li.ne beeti of
treinendouts ilifliculty.

lu Enghand, bIr. Stephlensoît took an active part in
the" IlVar ofifthe Guages," whiclî in 1845-0 created so much
excitement ii flic Raiilway ivorld, aud duteriiiined tlie future
connections and distaince-s of the Railwaiys of Great I3ritain lit
tliis contcst ais tu file relative munist of ivide atud iialrrowv ivavs,
Mr. Stephenson toulk the lesd iii stipîortime tie iteru!st. of tile
ziarraw Guage. iThe Rtailmay Guagu of Canada lias4 beeni set-
tled, apparenly ta tie satisfaîýction of e% ery ottu, flicstu pro'-
prietors of the Grea.. Wt-iet are an excepttion; anîd titis once
inomientous question, lias tîmerefore, littie intert-it ]sûre; it iaiy
not ie amis luowcer, considering the ptroxîmient piositioni occupiu-d
in flic cotttest by tile stibject af titis Notice, ta examine hrieily
the argumnicts by %% hidi lie supported bis views of tfit qutestiomn,
amîd those of Iîib prnmcipal Opj1>omtcîtt.

.As ivili readiiv bc smrixîised, tlic Gauge of 4 fect 81 incites,
the nairrow Gaueof Europe and ŽC\o"rtii Americ.% -was lioL
originally adopti front aumy inhereut, tdv.ttse offéed by
tbat fractioruni mm.asur, bult like iiiamv ofti1(r empirical lIra-
portion., OWCs its orî"-în ta sarie C.it-%wicelwrig-lit in alie neig-,i
boîîrhood of Newc.Lçte ispon Tyne, wltcrc Traiîn Ro:îds haîd
thecir birth, aimd nt a timie witen i aif an iil mare or 1cpus-
sesscd less valise in tile oves of a Muchitaie, tian ait tfl ic et
moment; graduaily Itailtîvays devcieoped4 tiienseives in flie sanie
section of coutntry, and titeir ividtlt %vssm- ies] tiot by tlie con-
venience of titis age, but b- flic rollittg stock of te olti Tram
Raaids; lîctice, as Rohcrt Stejiblttsoit says in ]lis evidence,

slienikii oif the 4 feet 8.1 incites Galige of aie Mamctctraid
LiverpoolI laiwy;"it w-as nat proposeti hy illy Fater. it was
lte original Guage of liîe liailîvavs about Ncvca1.'tIe, on Tvnce,
anîd tîcrefore lic aélopted thait Gîtaige" And so of flic Graid
Juniction Raulway, and thei Manchiester snd Lceds Raîlw.ay, hie

say, ". After flia Liverpool ant. Manchiester lino had been es-
tabisiied, it wvas quite aîppaîrent fltat aili thlisshes in flint niagli-
bottîltood iiuu5t %vork iitîa it, iii order to ($et ta tlie port of Liver-
Jîoa!, anid it ai.L cuttsiduied itîjîrttvu iti ' tiiet, titat a Guav'us
shauld bu atIl the stiu." Tien of the Nartht Midlaîtd, af w Iiich
lie %tiisinas tao Etgincer wîîd proposed tliv Gîtagýe, hie Says,
4 liera %icas a part ofil i, litte conîttutan to bath the Matisciester

-udL~d, anîd Northi Midiattd .atnd tii llantciuter tiîd Lceds,
ltauitt., bueti li.\ei withI a 'di% of Ceîtttallv %%utkitîg ilito tlic

i1ttletratnd Li r uaiacourse, it bccaaie equItali3> a fatter
of cutîsequalîce, ticît lte Northt Mifiaîuîd :,i)Uuld bu of tu saille

Guie"Againi, tua(. Derb> J uictioti lise, hein-, l"in poitnt of
fluet si cottntuation af flic -'oat 3lidl:îtd ta l3irziîiglîaîmi; it Nvas
Dnde ofi uece.ssit>- of tulicatine Gîtage ais fie North Midiaîndd.
tlie Londonî antd h3iriniwnlî, %vitii à vieiw ta comiet iwith the
Graind Jtucticît, ivas iîuxt fixed ividitlic barne Gitage, aud

Il Uiiformity was tile îîritîeipal reasati for iLs aidoptioni." For
sinîilar reaisons, the îairrow Gtage %-ais; adapted as tue IRaîilway
systein wvas extended, an~d it daily becanuie af mare importance
ta pralirictors titat it suiauld îlot ho c1îaîîeed.
T .i'us, reaius origiitaiiy afita value, giradually acqiîired farce;
itil in 1S46, iey ivere aîlnost irresistabie, aumd titougli a pcriod

did arrive, %vlitcttit becanue evidient ta Mr. Stejîiîuttsatiis.ia Engine
Builder, that a few moreiiclesot tphcbew e v'îheelsw~ould
have beuti of great vatlue; yet lie c(itsider, tait '- since tîtat tine,

tule itnpre% cd aîriî;îrniuettts in tlie Mecianim af tioLocomoti-e
]tgnhave ruaîdered tliat ittercase altogetlier iiîîiîecessary; at

pr*setît %vitlî the itîside c% litîdem-s; wiici laiei class of enflilie re-

qutring tue mmîust rooin beýteet flie rails; atud the craiîked axies
wlitli four ecceuntrics, %N e have aumple space aînd even spaco ta
spare." '1'iîse itmpraveilnents hie describes s-" in ftie arrange-
ment of flic Maîcltiiery, iti- is tlie main question, liaving
reference ta Uie îvidtji; the ivarkittg -ear lias heen inuch im-
piied, aiîd Ille communîications ia lte îttast recent engaces,
between tue ceccctric aîîd flte side valve, have beon mado direct
commîunicaîtions: %vltereas if w-ais made forituerly through tlic in-

Milenî with reicrence ta the increas- of poiver, fltu size of the
Boouer is iti poiît of fact, tue outly lumit ta tile power, and wo
havé inecaseutl flîcmn in leîitt on the narrow Guage, because
%-e ]lave aliwaivs made fic Isoiler as %vide as the niarrow Guagfe
içouid aîdmtit ;)i; but ive have istcrcas-ed the poivcr by iuîcrcasuîgf
tlic letîgtlt, bath in tie tire-box aud in te tubes; wo ]lave oh-
tained eoiomy 1 coticcive by leîtgthlening tlie tubes, and w-e
]lave obt.ained aiît incrcased powver, by ittcrcasinr tice size of the
lire-box; in filect tic power ai the engine, supposing fltc power
ta be absorbed, may be tiukcu ta bo direcdly as fltu arcai Uicth

tiegate, or tlic quaîîtity of fital coîttained iutflic fire-box."
1 coticeive tlie -,te.ditiie* of tlic Engitte ta ba very much in-
creas-ed by iiicrcaising, tihe Iiugth, for ilie iiiovenness afiflic road
is muet by Utiat, Iby itcireasing Utc lengtlî oftflie base, )-ou increase
lierèeb3 tîte steaîdiness, .4e"as you increase the letîgth, assat
is, file distinare betuveei flie fore and itind axIe, tliey are hem
hiauble ta g-et off flice rails iii coi.eïjuence of maving more stcdily
tuait file siîrt engines oi four wvhcels, whiere tlie base is lte
saine %vidlti, bu- about 7, S, and 9) feet, aripinall- tiy were aubouit
7, and 7 feet G luchles, and 8 feet. 'rThe laîrge wveigltt ltaîtgingr
over thic axIa btahind was exceedinghy. hiable ta make tlic cn'inc
oscillaite iith greait violenîce, wlîtimeVer it cama ta anitîqai~
1 have knoivuî enigines ai tiat daîss actuauly lift tue fronît vhteels off
the ratil, aie aîccif1klit iiiielit be reitarrtcd ta flint, titoighl tiere

umîat lxu a difrerence ai o1 iiauol aS ta tme actual cause ai flice ac-
cidenit, but iii several cases 1 hmave aîltributed accidents ta the

emile, in the case of a sliglit imperfection af tic road, beimg
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liabla to sucbi Oscillation as to lift the front %vlicels, or nt lenst ta,
tako tho iveighit of thcm, so as to rcnder thrni useless tu; guides.",

NVO hare cpîotcd this part of Mr. Sieplheîisn's evidence ag
elucidating lus iniprovenwnts of the Loeouuti% c, and w; ulkts-
tratiiîg tlc, blet tlîat the great oiîî~cnî t Anivrican built
Enîriîîes ]lave beenîbsd i umt dircctl% oit tiiese oî.iuuiuas, cer-

tai~y u smiar îu~, audthat theuy cîuul udy th'su ideuitical priiuci-
pies as fîulya eit gî), iui.iauuuutitrel uîiuuder M Ir. $cuîîsî'

ownu Pyc. 'l'le Anivritan «iiî:ttîuuf.tt'irel hie, ,'-tetgled the babe,
nd iii so doîuug itleue:tscdl tic stabnlîty, %%hile fil e ililire fi equit
rocurrence of short curves bas dri-en hiiiî te the adoptîin of a
contrivaxire %vilndu, ivhile tho len-th andu base of the elloiln is
increased, ronders it inudit less lha.ble to derauîgrneut ont curves
tluaa the English origine. We refer teille truck fraine, a feattiro
cluaracteristie of American caigines, aînd wriduout iviich înialv of
the Curves on Our railiTays %would ha impractkcabtc ut higli
vclocitime

fletýuming again to the width of guage we find Mr. Stephenson
msigning as the reason for adoptiIg the narroiv gunge on the
Lndon and Brighton Lino, Nihore a junction %vith lio oaller ine

xças in contemplation, dhuit ho « foîr. tUnt 4 freét SJRý iches wverc
fally adequate for atty purpose ta whichi a railway could bc
applied; and belicviiîg also thiat the itarroiver thc guage tlue less
-%vas tho re-sistauuce. 1 conceived that that woould provo sale and
economical, auid that tlierc wvas no grouuid or rcasouî for doviatiîug
from it." I * We belieZe the resistanco ii passîng
round curves to bc mnteriallv atïocted h)v the ivicithi of tho guaie
Wc knowr that in the collicrios about Newcastle, ivlluc the 4
fect Si inch guage provails, whcerevcr thcy cone to aliy minilig
operations, ivhere the poiver to ho iised is that of a horse or niaiî,
they inîimediatcly roduce tho gruage, hecause thîcv ivant to go iii
or out atnonagsL the mines wiflu very sharp ciurves, and tlue wide
gtuage wvouldbe quite impracticable ainongst theuin. lut fact the
arnali carriagcs that are used iii the mnirxn operations are upon
a guage of about 20 inches, and they g o round curves under
grouind of about 10 or 12 foot radiusand dtfhy could only work
such mines by suicli a guago. la the case of every guago %%-In
you corne ta a Sharp cuane, yout sec t'le outsido and inside rails
quite buighltcned by the sliding motion, bc:use the one set of
whiels lias ta slido forward te kcop pace with tie other, aud tic
ofliers ]lave to slide backwards. li faet, wlozu goitîg round a
eurve boili operations have te tako pl:îce-tho slihiiîg backi:urds
of thue one sot, and the slidin" forwards of the ailier. Of course
ns yoit increaso the Ni(Idth J ~ ua he i difference bctiveen the
two becoînos atigmcntcd, and Ï tlinnk the incrcase of resistinre
in a case of that kind would bo fuuind ta be as the square of thue
gulge, bocause tho iîucreiLsed space that yota have to slide over
is as the ividthi of guagoe, ani you ]lave to accornplisu thait in
tho sameo ime as on the uzirrow gulage: thorefore it is in my
opinion iîîcrcased as tue squa.re."

As benring more diroctly on tire valute of nn uninterrupted
gu.age ovor ai considorableo lcngtli of road, and as exhibitingr bis
opinions of tic value of a uniforimity, of gunges on linos, vorked
in connection with cadi other, the reisous %which isifliieco Mr.
Stephienson ta recommend the change of the Eastern Conîuîies'
Lino, whichi had been laid down bv Mr. Braitlîwaite, on a lire
foot tuaet thue ordiîuary narrowv guiago of 4 foot 8ý iuches
'will possm-, some interest, wuc thoeore quote luis evidence on
thnt particular: IlIt becaniie a question," lie says, "after hivino
decide<1 upon the Niortherinaui! lew-era biug a-.ltorcd, ivhich

.L% tie only anù leidiîîg uip into the Conties nlrendy OccupiedJ
liv the narroiv gulge, îrhether ive should alter thue EnsteruiCoinUes' guagof ivhich %vas la-id downri for fifty miles ta Colchester

into a district of coiitviy %Ynere the juniction of different gunges
woiuld huve beon of less cousequence, and indeed was little likely
ta titke place, becuse Uic Eastern Counties is apanrt front any
other Limue alitiust, ii the iingiorn. 1 was quite
au are tliat tliere wivoi bu bu 'iii dîfhictilty iii tho first îistance
ii tr3 iiug to bleiid tn 0 guages tugetiier in tic saine station; luit
1 h:îd nu idea intil ic n cuit iîmîu de-Pail ivhiat tuose diflieîiltier,
ivouil :aniiit tu. 'Îiîenu tîeîe n um anotlier renson whîy ira
deided upoii :ltetiig it, (ie 5 lcet guatge) iii fuel, ie Ilbuid
that the ta o Lîileb %w uld re-.jîiric mo coltipîlete, fsepaurat(, c.irryitug

ostalislneuus, e cuihl lie% Cr nake uire of Uie caurriages of* elle
Lint -apon Uic Linoe of Uie otheri; hich ivc fid taIo roally of
vital eus:iiiCjust iiow. * * -* If thîey huad liad two
carryitg iest.alilihueîts, 1 cuîusider tiat, they ivould have spent
far more rooney ii tho carrving estihlishmnut (fliat is £50,000)
thau tUc, havc speuit iii alieriiig, the guuage, and %vheuu <loue the
carryiîîg estbl;shàinînt ivould ho?. have beeu so eflbctive."

Tiiose opinions are of course prodicated with reference to tlhc
bleuîding of twoa short Lines, aint are irrespectivo of tie conside-
ration of hiow far railway stock can be run -ivithout tiiorougli
exanunation and repair; but on fuiis Mr. Stop)honso.î subsequently
eýxprffesse luis opinuion fiat carniages xnighit be run froin Euston
Squuarc ta Glasgoiv or Ediniîbrgu wit.hout change or requinilng
repair. le says, "l'le carniages are noir, front our oxperience,
boconie so snhsuantiîl anîd so scuro and officient in the arrange-
nîlcnhs; tIrt tbey rua 400 or ;300 miles vory frcquently, and in
fact, 1 daro Sav, a great nmauy carnages rua a groat mnan
tîoîisand muiles without having any iting donc ta thorn except
greasilg. .

Ilad Mr. Stephienson ohserved at auy time aI serions abjection
to ftue uî:urrowr iruage of 4 fic?. 8ý inches, lue ivould doubtless
live chatifged il, itiien called tupon to ;idvise withi refèeouce
to tic construction of the B;eliriait Raihtvays, ivlucre no conside-
ra tions of fuiture jîutctions ith establisluod Linos had any
«%rceiglit ini deteruiiuiiig the guago ta be adopted; lio says in
reeorenco ta these Linos: 'Thicre of course thiere was a new
fieldi open to uis, andi it would ]lave been conîpetoat to ii.troduce
a ivider guage or a narrowor ouie, jus?. as aur oxperience xnight
dietato; but ue hînd ie reason îvtyl-cver ta urge upion thucm an
altoration fromn tuat guage uhich has already been establishi
ini fus country, aaid -%idi -,Cealled ta ansmwer every purpose
iiflut. tie lc.ast ob'jection. The ot.hor Line thuat 1 was con-

nected ivith ivns tlîe Legluoru aund Pisa. Thiere of course "gnin
ve iocre in a ncw counltry-, aîîd it was quite coiîpetcnt te alter

thuguîgeiit iadbee denîd ncosary * * Porhiaps
if I lîad hccîî called upon ta (Io so it wonld bo difficult to give a
gooid reason for tho adoption of an odd îuîeasîîre, 4 foot 84' iiihs;
but inzasiuch as au jinch or tua mare or less ivoulti have
iîivohvcd a differcuit construtionu of engiuios oit a noir mode] or
pattern, 1 folloivet it." Sirnilar reasons cioxbthcss prevaileti
-vith tic engineers af Uic lins?. LUnes of nha constructoti in
America, auid thuus ive traco Uie inîfluence of theolad cohiery
train roads as fixing thue prevailiig guge of the Railways of the
world; anîd vhuat is nost. sia-ular tlue lcadiug ativocates a! tluat
guage have fitiledl ta offer ta aur notice any ativatLages
possoseti by it over ailier guages, and ire doîuht wvlether
nny xnacliinist idua itlit, ho callcd upon ta design a locomotive
of thue poirer of aur prescuit iirst claeigineus and entirehi' irre-
spective of any fixcd gu:ige or exîstuig mode!, would approachi
iwithiu scielrai ilîchucs of fiat parlicular nîca-suru'. There is

<,btcsa hiiuîit ta the ivîuîth of gulage tia. can ho adopted ivith
adiraîae, andi ive ivili n10w iluýota Stconson*s reasons for

objecting ta so ide a guinge as that adopteti by MIr. Brinel for
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the Great Western of England. With reference to wich, lie
says, IlI amn net awçare of any advantage whatei'er that it has.
It lias I think sevcral disadvaîîtagces. 'rite first of course is the
additional expeîise of eotîbtruction. It requires ernbankments
ani cuttings four feet %vider, in conSeqUelice of theguge

* * * liir tunnels are of course necessarily incrcased
beyond wvhat is sullicient for tUi narrowv guiige. The ia;rrowv
guage tunnels are tweiity-four ficet %vide, tlîat is six feer. between
the rails, and four feet betvees the raîil and the wvalI of the
tunnel; tlîat inakes tweiîty-four féet Now of coîntse to give
the saine space between tic rails, and the saine spac betwecn
the outside rail and tic wall, it requires the %vide guage tunnel
to be four foot wider. * * * * 0

(To bc co:îtinued.)

Views on theo Origin of Terrestriai ?Iaguctam.

The earliest view of terrestrial niagnetisin supposcd the exis-
tence of a magnet at the oarth's centre. As titis docs not
accord witli tie observations on decliîîation, inclination, and
iîîteîîsity, Tobis Meyer gave titis fictitious niagnet an eccelîtrie
position, placingr it onc.seveîitl part of tlîe eartli's radius freont
t.he centre. Hansteen imaginod dit tlîere wero two sucli niag-
nets, dilrent iii position and inteiîsity. Ampere s-et aside tiioso
unsatisfactory hy1îotlîeses b>' Uic viewv, derived froîn his discover>',
that tic earth itself is an cectro-m:îgutet, m:ig-netised by an
electric current, circulating about it front east te %west, perpen-
dicularly to the plane of tlîe xnagnetic îîîeridian; aîîd tliet the
saine currents --rve direction to the nlagnetic nieridian, and
ruagnetiso the ores of iren; tlîe currents, beintg tlîerme-clectric
currents, excited by the action of the stîî's heat successivel>' on
the different part of the earth's surface as it revolves towards the
east.

A longr time before the discoveiy of elcctro-mnagnetism, Biot
wvas occupied witli titis subject, and regarded t'he terrestrial
inagnetism as the principal resuhlant of ail tlîe maiglîctie particles
disseminated in the earth. M. Gaus adops this view, lis an in-
terpretation of the fact, %vitlîout, explaining it. An observation
whicli I made soute years since along witli eue of îny brotherst
bas directed my attention to titis subject. It related to the fail
of a cylindrical nieteor wlîose positien was sensibly iii the pilane
of tlîe magiietie incridian. Many lumineuis meteors have boon
observed in Ciis saine position or ucair it, if I may judgc frein
soe of those dcscribed in the catalogue of Borgiislawsky.1

The special position of the nmeteor observed by mny brother
and niyscîf wvas not fortuitous; it wvas determined by thc nîag-
netic action of the enrth, ait action %vhicli may bc powerful in its
influence on moteerites consistlîîg essentially of the magîietic
rnetals, iron, and nickel. In our vîew, the terrestrial uiagnot. the
earth, decornposed by ils inîfluence tic îionnal fluid of the mue-
teoric mass, and so gave the meteor thîus polarizcd the direction
of a conipass-ncedlc.

In generalising freint titis fact, and rccalling the experiment of
Araeo on tic mnaglîctisîn developcd %wlîen a m;ignet acts upon a
turîîing dise, we ask wliether the mnagnetic pelanit> of our planet

14y net be due te a like cause. Coîîsîderiîîg it, as provcd,

: ee lP ocreding,', 11,11. Assc, lES3, Sept . , Report of Col. Sabine.

that the sun is polarized magnetically like the earth,§ the sun
iviIl thonîîlie the indiietor miaguet, the agent which decomposes
the nîaaiieticý fluid of the terrestrial globe; it ivilI bo to the
earth, w111luut tlîe eartli ias te the inieteor. Titis explanation doca
net resolve the difliculty, ns it dees net say wlieîico cornes the
magutetic polîîrity of the suit. It implies the intervention of a
niagiiet wvliose intensity is superior te tliat of the sun, acting on
titis iast b>' inîductioni, and iîiiprcsýsiiig a polarity whicli tue sunt
transniits te otiier planets of tlîe systcm. ht us the hypothesis
reversed or tic central niagnet, for it places in space the ma~-
lictie inass wliich &orne pliysicists haveï supposed toecxist within
thc earth.

The real cause of the xnngnetic polarity of the planets, is in
my view the saine for aIl, ami Arago*s experiment conducta te
it in a straight lino. It results cien from the condition of their
existenice. Eacih star turning areuîîd a cenitral axis, and in de-
terîiiî:te curves, is infltienced by the mass of tliese stars aud
tlueir velocity ait the circinference; in a word, tlîe agent dccom-
posing iute twe fluids the normal magnetism of the earth and
the otiier platiets, is tlîeir rotation. Ageemeter exauiining
titis opinuion, %vould find, wve believo, tliat tho declination, iii.
clination aiud tie perturbations of the nuia gnetie needle, are
explaiiîed on titis hypotuiosis muieli botter thuxi on any other.

Siîîce niv res' 'relies on circular clcctro.magnets sud in general
on bodies ii rotatiou, I have souglit niucli for experimeuital de-
monstration of titis tbcory, and have new tîte conviction that titis
is impoissibile, as it is net possible for us while upoxi the earth to
removo ourselves frein tic action of its own niagîietism. WVhen-
ever a developinerît of nmagnetismn utider the influence of rottion
is observcd, lu. is cemmon to attributo it te the iniductive action
of tie carth, rendered s0 striking by the experiments of Arago
and Mr. Barlow.

Alongside of the difl'erent sources of magnetisma nientioned in
.Tr eatises on Pli),sic8,-fiiction, pressure, percussion, torslon,-we
slîould add rotation, a mechauical action of equal title ivith the
preceding, sud iwhîose effeets, produced tlîroughi a subdivision
like thiat of ruagnetie polarity, are found greuped at tlîo extremities
of the axis iii rotation; la the saine manner as the poles develope
at the extroînities of a bar of iron wlhen it is subjected te torsion.

Xngenious application of Science and Atz Renutue

.A ver>' ingoîlieus application o! scienti fie principles to deter-
muine the peint o! fusion la a closed vesse], aîîd a rernarkable
result frontî ligh pressure cii fluids, wcro incidently mentioned
by the l>rsicuit or Uic Britisli Association in his inaugural
address. Experinxts wec institutcd by Mr. Hopkins, Mr.
Fai.-rbutrn, aîud Mr. Jowle, te determine the efcts cf increased
pressure ia raisinfg tic temperatureocf fusion. Tise substance
operated on .vas incloscd in a vcry streug laetai chamber, snd
Uic pressure wvas produccd by watcr ferccd by a plungor actod
on b>' a long lever down :îî iron tube, tlîree quarters cf an inch
thick w:Lx wvas the substance ettiployed; and it was cf coure
esseiitial te ascertain the exact motiient tiat lu. became fluid when
heat ivas applicd. As aIl tic apparatus must. necessarly ho
opaque, tlîe nicltiiuîg point could flot be secen. The diflicuity'was
iîigeiîiotisly surniouinicd iii the folloiving nianuer: a sînail iagnet
ivas ciiclosed on the top) o! the %vax, wliilst outside the nîotallic
chîanber centaiîiing it, aîîd on the saine level, a nicely-balanced

f Sur la chute d'lune bole par M1. 'N. Nikie. and J.. Nickles, Compi. Rend. de
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inagnetic needle %vas placed. Thli eclosed manîît acted on
thc iicedle and dcflccted it, at a certain angle, front its naturtil
position; but the instant tliat the wax xncelted, the nla"îît fuil to
the bottoin, and t1w vibration of the needie- iîîdicatuâ theu flu.'I
It %Vas thus iisertniiîzed tliat tuînder a .1sî of thirtectn tlîoîîsand
polînds ou the square inîch, w:i eqnires tluirty degrees additiunial
heat to melt it; about onle-fiftlîut Ur i w1lule tellnperature nt
wlach it îiltsi uuîder the pressure ut' tilt atiosphere.

Durisig tite experinment, it wvas obserî'cd duiat the plunger
gradualiy descentee ini tli tube, and un ex-atuîîatiouî it %as dis-
covercd tb:ut the w.ttcr luad, under tie iinthience of the enlormous
pressure, beusa furced tlhroîughii Ui pures of tic iron, tiuuiîgh tluree
quarters tif ant i thick. On afterwa îds cxaîniingi the tube
closcly wvitu a lens, uot the least op>euing cotild be seen by
iluiclî the watcr could have escalied. Thîis result far e.cectds
that of' the celebratcd Florentine expeu-inent, by which the ini-
compressibilitv of w:uîer %vas supposedl tu be provcd by its forcinig
a passabre throtirh thie porcs of a globe of silver, v'cry tlîin i
comuparisoit wvitute tlurce-iquarter itcli iron tube. It was iiut
ascertaittcd %vlîc-tlier aniy of tic ulcted 'max liad bceîî fureed iinto
the pores of ils coîutiiuîgi vessel.

INCORPORATED BY ROYAL CHARTER.

Fotîrtli Ortliiiary PMectitir Ja.îtitay 140tt, 1854.

'fhe follovringr Donaîtions to thec Mubciiii and Librar>' of
the Institute wcre iînounccd

1.-A nutuber of Minierais aîîd Fossils fronti Ircland and
Canada, by Thoomas Ilcrrick.

2.-Indian Relies by Dr. Rielia.rdsoti.
3.-hI:ty's B3ook of Briti-ili Birds by Mr'. Hope.
'fite tlianks of the luistittite wcre ordered to bc prescnted tei

Mr'. Thlomas Hlerrick, Dr. Richardsoni anîd Mr'. Hope, fur theur
v'aIuable donations.

'fie muanes of the fulowing Candidat-. for Meniberîliip
ivere read:

Lestie !l-ttemby, (Jîîîî. Mem.) ---------- Toronto.
Ilon. S. 13. Ha:rrison, ---------
D. Mfacdoidll ----------
R'ce Letvis------------------ ----
A. M. 'Mct~Uenziei C.E --------------- Guelphi.

3

lion. J. IL. Caxiieron, Q.C. ....... .... 'l2oroîito.
George Xcttiug ...................... 6

Thei fuliiig Cietitliee wvere elected Menibers:
F. A. Whluhnev-------------Toronto.
J. W. G. Wiiev..........
C. Il. jarvis------------------------ .

Rlev. E. St. John Parry ---------------- I
J. Sali, M. 1) -------------------- 4
Capt. C. I. 'Sclloictield ------------- .
J. L. Suiail------------------------- d

A Palier %vzs read by A. Bruniîe, C.E. onIl "Tie Comparative
-eatîgs of Siigle nd Double Tr:îck Railwavs."

FI(tht Owtlliary lUct'tiaig, January 21iti, 18541.

A Donation fromn Capt. Lefroy, ILA. oAlS f IlA. Mali
of thc Britisia Provinces in North Autcrica, drawil, ini 1776,"
,was aninouticed.

'flc nmines of thîe folloving Candidates for Menibersliip
ivere read:

P. 'M. Vankouglinet, Q.C. (LiI'e Meniber).-- Toronto.
.Joscpli \Vorkuuîan, IM.1)---------
Williail IIallioweU, M.D. - --- -- ------ c

llewsou Mlur-iy (Jux. Mcm.)---------- à

Thli foilowin- Gentlemen iere clected Mcmbers:
Leslie Battersby -------- ----------- To17ronto.

lion. S. B. hlarison ------- ----------
D. Macdonell -- ----------- --------
ice Levis-----------------------

A. M. McKcnlzie, C.E- ---------------- Guelphi.
lon. J. Il. Canieron, QýC--------Toronîto.
Cieoge Netting --------------------- 4

A Palier %vas rend b>' Mi'. G. Il. Dairtiieil, on "'The Duration
-nid Expeetatioît of Life int CitxiadaL"

Sixihk Ortlblnry Mcetllà;;, Janisary 2S11,, 1854.

Thle îiarnes of the followitîg Candidaites for Membcrsltip
ivcre rend:

James Edwin Ellis----------------- -- oronto.
Agustus J. Tlîibodo, R'..------Kinistoii.
G. ". lJre-------------Toronîto.

Notic Nwas giveut by Mr. D. Crawford, ilsat rit the second
Gencral Mectitiî, front tie prescuît, lie wotald move for au altera-
tion ini thîe l3ye-Lawt rèlatinr tc0 the Ballotingt for Meinbers.

'fli ftoliowillg fgenîtlemenu %were ciected Mmes
P>. M. Vaîîkougunêt, QC --------------- Toronto.
Juseph li kman, M)------------
)iViiliain I Luilowvell, M.D)- --------------- d

lewson 'Murrai', (Jun. Mcmi.) ---------- c

A lPaller, coin un icated b>' W. E. Logan, F.R.S. & G.S. Provini-
cial Geolcagist, '«Oni (lie Physical, Strucvture of thie WVestern Dis-
trict of Uliper C.aiiadai" iv'as irend by Proféssor Croft.
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Tite. Pa1)er %vagi iiiLtt:td i»' a -Cgica iiieap of a peottion
of Uppler Cantada;, anud witita section of tite country betwecn
Lakes Huron andt Eric. It is tiît intentionl of the Counieil to

publi.,Is Mr. Lgnsvalialie L>;per, togetiier w ith the aecoin-

panying MIal) aînd Section.
Thletlîanks of the hIntîitute %verc ordereti to bc prt,'eiîtedtI 1

Mr. Logan for his important Plier, antd tito valuabie Maî>s
whiCiî accornpatiied iL

Tite, Royail Society isaitt dite Cittani.it ,.ituc

Mr have inutcli pleasure ilu C.Siliin the attenttion of the meni-
ber of the (JîaînInstitute to the folion% ing Minutes of the

Counîcil of lige Rlî Society. 'l'lie ativatmîage lnimporanc
of recciving cariy imnpressionms of the protcediîîgs of the iiiost
distinguishiet Suiemîtific Society hà the British EMpire, and
pcrhnps iii the Nworiti, canniot bc tou highiy cstiniated.

Reatd t.he foiiowing lutter frotnt Captiti Lef o3', :îddrcssedl ta

the Seretar; Il ooiwicli, October 27, 1853.
ISir,-I lia:ve the hiotour L-> request 1that youîii i ay beibro

the Coulicil of' the RZIîV:tl Societ%, an aj plicat ion which ] arn
authorjsed to iake o;t beimalf tîf the Caît:nii Iinstitute of
T1oronto, U.C. 1*-r lte jiriviletve of rce t te Philosopltîcai
'frmnsactioîts atnd Proceedings of the Itov:mI Society.

"I beg- to st-tte tiî:t the Canladi.i lustitute is a re-fliai>' in-
corpor-ated Scictitmîje Socety, ianga Roy3al Citaiter. A
mxont!lt- pubUiation called Ilit O(jatiu journal ecînaltatecs froil
it, and aithiîogi of verv mtode4 tettsat and sti l i is iii-
f.tncy, the SoIeietv lias met witi vlrv cetîcotiragl-ili suc.(e:às. It
numbmr ov'em 300 itneiibet,,, listiiittd over levery part of
Upper and Lower Cana-da lt would greatiy gratiÇ its uxeiu-
bers, anti add tg) titeir ciainîs to the public support, %vcre it to
be hionotireti %çith titis pioocfof the eytîma)thyt antd ettcoumrgement
of the Royal 1oit.Pr:p ittay bu perîiited to remark,
that wiie live copies are distrihuteti in t Untited States, no
Institution in British Aierica appe:trs, b>' the pi inted iist, to hc
so hoîtoured ; andl 1 have re.Lwoti t beliove tiait 011ofly nblic
Librarv (titat of the Ltgibiaturc ai. Quubee) cor.iaitis th(: iork.

"Ili dius applyin± oit ttei,:f of a Sitvin îîihel 1 an per-
sonaiiy interestced, I :nn desirons at the samýe tiinte of subinittimg
for coitsiidcratticn a i:miger ques-tioit ; ianieiy, wlietiier it rnty not

ho imide a ride to up> single coplies"o'f Lise Ihiosopmicai
Transactions, at a1 cost tii onl rtt paper, ~)~~ioiand bind-
in-, to aIlrciiîiiîc'tati Scjentific or Literary Socicties
iii tue British Colonies titat nia>' cotiforni to certain necessary
conditions. Ilaving pissý-ed thte ist thirteen 3eirs prnticipaliy
it the Colonies, 1 rnav lie perinittell to stite, tliat iii My> humblle
opinion, everytiing %lnhiI cati stren-tiîen tlteir moeral ties to te

connctio. Àincatiyeatco of ahscope ilv favuran litai.
ralii.y %woul- bo ireceived %vith a attefutl feeling by te inost

ùduratcd and enliIlteled classes of Coloial àoc*et3y - Nvhile
ils probable cffiet, if adopted gêneraiv b>' the grqai. Societies,
%vould hoe invaitîabic. T'he nuzimber of copies 'that atiglît ho

u';i.dtndt'r suitl a rie %%ouid not, 1 tinii, excee<i twenty at
prc'tent, antd .1 canan>t but subtîtit, te ineasure, with inucit re-
sptect, as oile at wouid bc worthy of te Iloyal Society to adopt.

1 have the hionour to bc, Sir,
IlYottr inost obcaIieît, Servant,

IThe Sécrelary, d-c. &c. î-c., -'.1. 11. LE FROY,
Royal .Society." " (uffai, .R.zl.F.S'

Reslve,-'lîtCaptaiti Lefro>' hc referted to tho OflICerM
of the Society wo report oit bo the Courîcil.

îLE 'O tT.

WjiJ 1 rufurence to te Minutes of Cotncil of te 24thi Novein-
ber, cuîîtaillilig il Ietter fronti Calitait l.efloy, te Olliers recom-

inoud tditt te Caîuîdian Intstitut(. cf ''oroitto ilionitI bu îîlîed
iputii te Lit cf hIistitutiotîs ta %%hcl th Prccig oî tho
Pu%~ ai Soeiety siîctîtd bo ptoseei. aitd tt t ýSimeets of te

Pr>eedings as te> ire printed bc sein by post te an Agrent in
Lontdon, who tuay. be nitpointed by the Canadiai listituto ta
receive thein.

If, furtiter, tue Canadian Ittstitute ho desirous te bo supplied
iutit tite Phiiosopiîicai TVransactions ai. a iow ratte of pîtrchtse,

lte Otlicers reroînrnend that advanîae bc takcen of tue privi-
lege possesseti b>' t Feiiowvs of the Soeiet>' of Ipurei«.snt.g the
voluties tive years lifter their pttbficatioin for one third à' the
cost price.

Recsoived,--Ifiat the above recotamendation bo acdoptcd.

Tite, Caisa.tnu Jo.umali.

lite presett number of The (Janadian JTournal is pîîblisled
by Titoîtîns iMacleoar & Co., te successors to thie Bookc and Sta-
tioitery busbiness of te lato llughi Scobie, Esq. WVe arc nssured
ltat Nliatever defeets may hoe obscrvedl in te typographicai
executii of titis inîmber, îiîey wil bc reîtîedied as sooti as a
fresit stîppy cf type arrives front tîte ianufacturers. The una-
voîiabie tieiaigentent in the establishment of thte lale I>ubliier,
duritg te lot- iliess wiih preceded Itis decease, and te
subsequent changes %viticli occîtrred in tce various dejiartîments
of businiess orer îvhich lie presided, vrili, we believe, seitisfac-
toriiv accontîit for, and excuse, the (lefects oecasionaiiy evident
it tite ineclîaîicai exccution of sonte late litilhers. Arriange-
mîents are ttowv beinr itade to pubiishli te ,Iournai on the ist
iitstead of te I Sti of tite mnt, as hieretofore.

W':nt of space prevents the insertion of descriptions of lte
Gteat WVestern, ai-d te Buff'alo, Brantford and Godericli 1,-tii-

wavs, iiei are now iti operation; the former througiout its
entire length front lthe NiîaaRiver t Detroit: the latter froin
tc Niag:tra River to Brantford. lime sanie cause cxciudes for

the present, the Prize List of t Canadian department at the
Neir Ycrk Exhdibition of the Industry of nil Nations. These
omisbions %wiii be suppicd lu tc March nuinher.

',Notices otr Books.

L7nnayChe:i.'In;?, là/ 0. Foire., JAR.S. Edited l'y R. Brid,
M.D. Lz .j Blanchiard, Jhaejha

'nitre lis scarcely cçcr stppcarcla iMniiun) of nuy3 Science, tiimat lins
zimeqtireil so Iigli a repuîtationf .'i8 - Foirtc's Clîeu,ài.sirv for Stuidc-nîs."

.lIemtii: fter the Intler editions of Tetrmrr%.8 lcîm>nis, and lthe cntier
oite.s or (orlmimt & NCatte, :'r. F-owi&s ivork, te timîrmi cdlition of wlii-it
wa:s fillislîcd oîly a fev ilay8 liefore lus dcccmse, lins pretty univcrsally
takci thle jmInce of tîmose wvorhk- iii Etmgl:mnd, :Mid coasiderizig dite vei7
,ttuulcrrte price oftlhe îrbet Amciricamn editiou, it, id bure to do gio ini
titis country.

[1854.



SCIENTIFIC INTEiLLIGENCE.

Tite work particulmîrly rccomrnenîl it.îeIf imy it.9 accute miliîolgli
xmcessnriiy vcry concise descripîtions, the clcmîrtîes ofi it' exiiimiiimitioimi,
and tie uiniplicity of its arranmgemîenîts, andI iq exe -mr~ty~ell a4talte
fir lime lise of' sittîleigmi, mer".ilîg mis an imîlriimmleioam tii tilt-- titi cîîmîre-
liciisivc warks iif Greory Grais mîînit Gincliiî.

Tite imîst eîiio 'irmim puîmiiilirl in 181i9, mieîl entiseiiiii'iitiy lise re-
aiarknble progrems oir eiieiiislry miirimîg lime hismt fm'wm yeaiis, esimeciaiiy
as regaîrds the lisory of lhe ceipi 1iiiul timiiiiiiiims :laiti vcgetmibic

nlkmîioiîli, is well mis ini miany miller depi:iiemt:, ias remimireti the
puîblicaîtion oir mlimimemiil eitioa a gimit meicmiiiritimmiiiit tcmimiicis
Tite ficet ofl time lîreemît e'di t imî himig imeeti simperiîtudeîîi bv Bi ice
Joues & 11ofl'îîîmm, wiil lie a mifliiemi gna:ranmteu loti tit lceoiiifftcmmehs
or lime wimrk, immi tie ntes or the taliente .mi aei-i:imiil i loi, Dr. Bidgesi,
wiii bu 1immîmid of very Coiîmîir.îile %:micî, ms bminiîgîg time %% trk hi1

amure mearly Uplu limte preseiit perioîl.
limivig miseil the~ liaricr cii mii, mis text booik fmor oîîr Studtimes fi

severmil yemîrs pmsl, ive cmii mîmiit curdiii3' m'ecmmiiiîiiil th li jresemîl telle
as givimmg a Ve'y extcellient îiigtst mîf tde pimît sutet or eliiicitl

bemelîce, anid as emipecimmiiy adjipteîd tu tie valits o the slîideîil.

To M/e .Editor (f) the Cammadiamt Journal.

S'r,-In thme stmmmnr oaf1851, 1 hock a lmeauifmml spî'ies ofblia, abomut
1l A. .,iii time fmrest nmîrllm of titis ciî%', It was smimpemii Iby time

clmtws or forefeet, froin a twig aram yomng mamille tree. tmhwmg ie
aunial t0 be rare il% titis lucmlity, 1 tiiîk grcat emîre ini îirîserimî mmnid
ttitrsii il. On trne ,rdI imnstant, 1 senl il t0 l>rifcmimnm' iL AgmîmmJiz of

Cammbridige, ?tMass., fmmr time pîrîioýe of mîicerlaimimmgi. aliî'lier it %a'ms i
slow mpecies. F"ront the lemirmicl Ziilogimît, 1 receincîl thme followimig

aiswer :-" Tite lmat is i gpecmes lent miiiiomiii t im te mmiiiie Stamtesî,
bunt I Iiid suppimnmeml ils Ilirtiemil tiorticriimimnt Huamit ta I)p :'asmiciimmseîtmî,
wii voir siccimiei jrovets 10 lic al limtake. It Ut I't-,]ertmiîîî Nýote-
borueli8mm-yom iwill fuil a desenîrptioi aniii fmgmmmc omf itli -m I>eKmm's
Naturmîl llistîiry of New' York.' 1 ammi vcry imîmîcli obmigeil fiir ,ic
,mpeciiieii, wiàiîii1 beatiftiiiy iircserve(i, andI very iieremliig t0 mime,
mis intlicmitiîig the (ieogrmipiiic:il ma.ige of the imiiiiiutli.'' Liginimim

'mn lims 'Syseiim Natiir.,'' smmym tiamt, time saimne iii,imiit iimialitz, Neir
Zealand. Timere are rckoid npIWgarils otf tiiry gmmermi of timis
ittrange aniiîmal, aindi moure timauie lrce liiiirci simecies. Eigiit
ilmiigemoumi sîecies ]las Imeca takeix iy amyscîf. 1 limmve beemi toltI timmi
a bat mith a whiite body wmms seen lmmst suiiîmiier, liyiiig mibomt illiiw
trcs nemîr thse bmmy.

1..COUPER.
Toronto, January, 1854.

Scientille Intelligence.

An 1mjrovvd Materlal applicable l'or inaiy litarpatie for tvltlch

Papier lqlaclàc amid Ommîlm Percha lar been or îiiay bc lueti.

lai e,.te<l l'y Peter Walrrenm. October, 12, 185'2.*

Titis invention consists in ammifalm Iig ammer matcrigil or com-
position of il cimarmter analogons ti paîpier îmachC', w'ii is capable
of being cmmpioycm citlher is a biiistittite for pallier uà1cm6 or gutta,
percha, antI ils coinpounds, ini forimiimg or mmaîîmmtrn arions
articles for whicii these suibstanmces are mowiv se(], s:ieh as panels andI
moilminmgs for raiiway carrnages, tray s, piecînre anti otiicr frarnes, ioor
knoiîs, buttlons, &c , lmy treîlig the :traw of amy firons regetable

iîmîerial in the inammier lierclmy miýcrciiiei. ln 'irtier t0 carmry oui tliis
invemtioii, sîtrawr or a:my fileronts vegemabie subistances, ,:ilci asm wiscal,
hlmanc, oat5-, rye, andI oethr similmir stravrs aire et iti10 short icagîlîs,

by mnas or anly suitalie cuttmmig machine Mien thi.se htr:tivlît>
alny iots, it is ieccss:iry 10 open ont anmi dh~ide the sanie, whvlti
is effecti by passimig tie straw tlirontgh a% pair or iiiiisltoiies, or lie-
tween crmsiing rollers ; or tiicy nmia3 ' c siiimziittcil to the aiîon ofi
aîmy other equivaient appaiiatli, so thmmt, the laids andI fibres iiay lic

de }'roi thme Ld)ntlcn J;'r.ror of Il.atemit lmvcîtam. 5p .

thltiigiiiy andmi efl'e<'îiîiliy sejmmrattii m1ut1 diviim'îl. Iiuscome emiees,itlier
lhit tir calaii imiter ori' he u li iti imi apiiliet ) lle nimiterimî lmier op-
ermîtioli, imi oiNttr tii fmiita, ili roccas. Tite eut mida divitl'd straw
i.ii t lieum Imiici ini mi Mtrig miikamine le>', or .'uiulioni of omivislic iikmii,
mîmîeii mi il i, îimasm, ale, imtai ai pimilpy lmimisI irmimcmliii
eliiect w iii uî c i, gîta gl.> tlvîîiliii lict 1mm .1re 0 tI lmi îV opleiîiteei
aum, mitiil li 'I megtii i Ill ll, li m'mie Iey, toî mtil mitimîmi vaiticli i, iijlmhi
T1ite 1i1Iýas it tilt-Ira mitî i ii (lice umeljm kîisoiiî i mm thec pamlier
iimîi img lamica am lime i:mg îmigie, aiii'ic h i eiiii' t'i pli 1mm lim te
ilimmimlie' ili'îmiy pCimimc IN w len tjer;itilig (ailimis &C., ini thc immim-

facture ni' immier. 'lie pllo iý ilîemi pam illiy mimiemi ii , i il htte it
mIi>' bc îies:i.-' i ii roieiîlnt >iii imc', au' illiiîiiiieii imito utiier Ï01ui1S.

'leme mîicets tii iiimîiiiîlci aricljes mmme iti mliîîîîî'i ilti tileigi minus
or 'oiiiii umaill1cr, iii ou, mmiii mmme mmt'r iisiketi iimin o' cm siiiiilar
to t immt eiiiaipýedinltiiiim milmelmi'' tlacects mit imliiiliei artticles tif
paiemmtr imeliè. 'J'lie sheets oir iniiiieti mi t icde., ili is himmiieui or

umimiimimmclIicil ieU t-mmmieîlitii iii mmi i im'm cily iiialmei, ci timî iiy
*j-ikiiiiig, orm 1pmiiiiîiiig mmiii m:iiiiiii, b>' ili> îmmg tieŽsi'ic witl

aie!,i- imîiir mlimmloigiimi mîi tteia, :m is Ctîîiiiiiiiîill jî mmac ied iin time
mîiîmmmcîmiiig of article.;s i8poîm'ei il of aieilc h mm ndi mmii gitta, pemrcha.
Mi thlie mliiimts tir siitîmiimil artlicles mmi( iî'î 1miiic tmî lie etiiorei pig-
metis oir cmiimrimg mîmmît 1r miglit lie iiitriiimii iii lime palle wî îii in thei

m'mmg t'imginmm ; lime siipm imilirome'ses mi' ii iî, iiii g, mcsî,
et' iiiotiiiiii, biit g lit'iliimd mis pitimii13iî'eiii

'l'ime immteitîe ecii lis tlt- imimmmm llaetiii' ou*: mi mia eil iiimuy &au
iis'fi :ms a ,Illstil ile foi' papiier' ilimîî'i. miiliai ') iimammy îmniîo>es tii

~i'iêmels paier'm limiim m:liii gm - ( i el hae imii:t beemi teiii : mmmm elit' te 4lm.
fronti >timaw lîmmil smimmiit Ici tui jîi*es'ine mmnii t heu umuici miii lbaked mis
licîeiiibel'ure îieeiibed.

?m . Xmueevt'r lielieve tImat lime' hamve magiel a %ammmîlle imaprove-
agen'ut il, lime ilse ofl bi Immîi il, liv ttlbsiiittisig t licimi ta r<liiimg. T'ite
itumiimtii.', mmi'. I u>' liait bee licu'um aiî.ims ta t limir mîimmmitics' amie[ etidmi-

rmance; thiici iemc-cmtiim iroiertitmmmmlii'iimieniiezibilily cmmîmie
tmemin ta lie mamrc' miii imore :iiigil Imir eîvu'r timv : »itî mii to time

prsn Iimme, lO aile Immîmi timotiglit ofil iig lmmmi omut, muid î'eimmcimig
thi cîi t) m him sIieet.m. eaihi' te. bc laidl amem col, like zinc mmmii icai.
'fiii mmiimiime tif lrehmmmieuit hices mm'wny, im lime ir>t plmace, thel linl-

cmiii eiiiciees mml' mmitîimmg au lime :pîiit, ;iiiell is ". .iagc:il mmmii! il
gi'.es li lime lîitimmieiis, lieidies, a micisity mLmiti siimity îmhidià lime>' have
mîmmt >'ct atmiiiei ; it mi'i'stimemi lii iîîîictimil dmrabiiity.

Tlîis jiiepareîi, ileiumen i ali very nantItgeoiisl>' replamce sl:îlo,
z'iime, timtitii, &c.. m cuveng iiir lcm'r.iccs, imuiIdimigs, &c. It nmeits,
Ilit dues~i iot imlîmmîmme a uid îi mîlîl ratmer cxtimigiisl tlai nuuuisi
combustmon. '.llie' mire iiieompaimraihlv ligimler éezi tuait mlates, anmd

lir'e noiiui-toîi icmitors baîthir il iemnt and mml eirit'itv ; ime>' casI iems even
thimam lhimici, rcqmmiî' mnm attenitini, mmmi mime iii lmi waymi>'mll'clmmi ly mît-
aoitimenic influiencees ; lh i e' iniije'miemble lu wimter, &c, &c. Tiiey

çili be oif gremt ser'vie ini rcmiieiiig dammîtli laces iiemiltiîN'- tiiey mire
aplmmiei iititut, giiiictilt t>' % valise aid aiuiere stromgiy; i celiar
w.iimîse amlis acre cmin cccii wifli roieil bitiiem or' asphammlte, wmilid lio
mas licaiUiy amiiil as hiblei mi, tihe imîmîer sltery, llnimî mîlcl lîglit f'iais
icccss, anmdi thec air is simltlicitittlv litiemcd. iii ter conimd ts, reser-
vîirs, Umisuis. lialndm'iimge.miiiiicim. îmlsm f-îr lime lîreser-
iit ionm of grinms milmal vegematmics. tiiebe huects tsi' bimmmmeu, se liiimi, yet

,as illimîltlei m imiimla,,1 mil bI c of immii-emse service. Lîili> liiiteml,
timey mmmmy lic tinaployed c'ilmtr fîir 'icmll.liimigiimg or for tloorb.-Joîral

'ranklm i hittitt.

Animruo.îî a~c,'rnmEmss o 'i ms'rîAs~r. Dsrtimtsto\ OF L.IM.IT.-
lii i lecture tilive.rcii liciore the Roya'ml Insmtituttioni ini I.oiîloti, l'rot.
Stolzemi imms cominiîiiicmmteil s,mm.c mmcvr observatiomiss on imîtemmniviecuîn

whili are of mmîumcli iiitere-t. lii mccorlmmume witli mmmi observationm of
Fa:radayl>, Stokes liams fttitimml t'iat lime humte fimne tif siilpiiir Iîmiciiàin. ini
o\y~3gemi is ai source of riym, wicIel exiiittiîe plicîtionîîei extcmmmciy iveli.
Tetleu's ivritîcri mpomi ulite immîer %villia -ISolmiti-mil of elimin, imiîlimm Ici v
lîcoîe '.i',ille %%lieui illiimîi uatei writla timî ligU t, lir(icmlmmrl>' v'imen àt

immîs limse. fliiigilil ilme gi.ts.> altioig tiiem' ire ivisibie imn gas ilim.
T1ite Icîters remaaimi 'ii,Îiic '.vimcbbser';etl thirougli a glmîsmu coataimiag a

tii lavcr afra Fimlitimn -if chmrmamte o. imolamii, lut limev mI"Stauiti vmmuiAl
wimeii titis glassq is îmitcumoimiteil liolwemm tue flmime aIm lime piier, thec

siluition beimg imimier imms to the rays mviiicii ocimisi the caleor. Tiae
amlîmîir paillts omît in tule miemi place tio.l amtme ivilicli prisiis antI
lemîmes of rock-c'vstmi josess tiver tmome of glmiss, ium experilnecmts of ll.im
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kind, inasrnnch as they readiy transmit thec invisible rays. By erm-
ploying the Iigbitof the powcrfui gaivanic battcry of tue royal institution,
and lenses and prisms 0f quartz, the author ohtained a spectruin six to
ei-ht times as long as the ordiinary visible speetrtn. andic'osu front
one end to the other wvit1i briglit bauds. The initer'position of a plate
of glass shorteneti the ýslectruiii to a small fraction of its original len!gth,
the highly refrangible portioni being entirely absoriîed. Tlue discliarge
of a Icyden jar g-ave -t epectrum whieh, was at ieaist as long, but -whiie
vas not perfectlv si nilar to the otiiers, as it consisted only t)f inisula teil
bright bands. Stolke.i rcîarc inally tant, in iiter, ev en in brighlt
Etuashine, lie coulti obttinî fno sucli exteiided spectrulîri as the riî
advanced, the liglit coiistantiv i mp)rove(l lie coulti not, hioNevcr, stee
go far into tlîe spectruin asl nt the eund of lat Auglust. The Enrtli's
atînosphiere 'was evitiently 11t tranîsparent for the very highi1,y refran-
gible rays of tlîe suris ligiîit.->oyg. Ana., lxxxix, (27.

TELEoRÀvîîrc l-,VEN-Tios.-The Official Vecnice Gaze'tte States ini a
special article, tliat the Olymnpic Acaderny of' Vicenza, liaving care-
fully examîîîet the discovery muade by tiroir feliow-citizeai Treiniescirini
of eiectrie teiegvapiiy by secret transmission, lias pubieiy declareti it
to bc a successflîl invenion. The commission appoiîiteti to test its
effcacy -%vas coiînposed of the counciilor-dIeleg atc, of the ilndlst.a, tire
superior couîiissary, uni1 the Acadernie couiicil . Tite flrst experiniient
consisted in sending anti rccivinig a dcspatciî in tire comnion way,
without secresy. lxi the second expernieut a despateir was sent seeretly,
and the answer received iii the saine iuniier, by the aid of flie
new Apparatus. Inufthe tlîird a despatci was sent npcnly, ati tie
answer receiveti sccretIy, to sho<w that, tUe secret apparatus miglit be
used or strspeîîded at -wiii. The resuîts of the inquiry aire said to
show--first, tient the apparatus of ireaiescbiiiii mîtiy bc applieti to
Morse's telegrajîli ;secondiy, that wlîen the despateli is sent secretiy
it ean only be received so, any frauti iii tlint rewpect bcing suiject ho
immediahe detechion ; thirdly, tlîat sccresy may Uc suspeatiet or ap-
piieti at pleasure.

TiUE ROYAL OnSERVAT'rx at Brussels lias just been placed in
electrie comrmunication witlr the Royal Ohservatnry. Greenwichî, for
the purpose of facilitatiug the dletermnation iii a direct iniaxner of the
différenice of longitudle between the hwo establishmrîents. Thuis 011cr-
ation is one of extrenie deiicacy, as weii as of great importance to
geodesy. Tire electrie commnîication is muade in suicl 1 a riner tliat
every oscillation of the peiidu',tlm at Brusseis will be represented ivith
xrccuracy at Greenwichi, ani( v'ice vrsna. The observations are to com-
mence this week.

PUBLIe IIEALTii-LEAD, COPPER OIL ZINC Pipas.-Thie Minister of
Commerce, Agriculture, and Public Works in France, lias just issued a
circular to ail Préfects calling upon themn to put a stop to the mise of
lead pipes in Breweries. The Miffister in his circulai' states tlint
"Experience proves tint beer, by simple conîtact wihh leati, takes up
an appreciable quaîîhity of the metal, andtihus irequires poisonous
properties, Leaden pipes arc not ouly îrsed in breweries ;but a cus-
tom lias arisen in haverais, anti in linuses wiiere wine is snld, nfii siîîg
a small pump, wliicli communic'rtes witir tue barreis in tue celiar by
means of a leaden pipe. The use of the pipe in this inistance is pecui-
liarly objectionable, iiasmuch as the action of tue pip is at ixihervals
only. A wlrole faiiiiy was poisoned by using lor 'sortie tintie a lîîînîp
of tiîis kind for drawiîig up hiîeir odinary consuinhtion of wine. he
Préfet of tbe North, ivho liad already takion the initiative iii at1optixig
measures necesary for putting a stop to the methotis used in lus de-
partmnent, for the refrning of beer, bas, fnllowing tue advice of tire
Counicil of Public llealh, just prescrilred tice use of ierîd, copper, or
zinc pipes for tUe drawing or transmission of hUis liquid."

PREPARATIOX 0F VALERIANIC AcID raito FUSEa Oîr.-Gruneberir
recommeirds the folloinig proportions as the most atîvantageous, 2,
lUs. of bichromnate of potabli are to be introtinccd laho a retort, anti
4j lUs. of hiot w-nier poureel upon tUec s:îit. A conici nmixture of 1 lb.
of fusel oul and 4 lUs. of suiphuiric aciti dilutcd wiii 2 lbs. of water is
to Uc aiiowed to flow very slowly anti in a thin streai into tUe liiiuid
in the retorh, andtihe w-Uole is then to be distilled. TUe distilla tioni
goes on quietly, andi 9 ounces of oily valerianic aciti are obtaiiet.-
Journal sur prakt. (j/einie, lx, 169.

PHOTOGr.ArniY Ox TrxTiru FIViii.-esns Wl, of Paris, luave
placed before tue Frencli Institute some specimens of phiotograpliv on
linen, oil clotlî, chrintz., &c. Tis discovery wiil Uc of great iniport-
ance for architectiirai ornanientation anti other mseftil purposes. Sucli
pictures can bceceaneti Uy wuiping, nay, hbcy en Uc waslied, andl et
portrait on linen or long-cloth can be forwarded in a letten. A3

moreoven, tiiese phiotognapis can bc obtaineti at a cheaper rate than
those on metal or paper, tire art will become more popularizeti. Messrs,
Wulff keep their procedine yet secret, but it is tiiouglt tbat they oper-
ate on a lîreparatin of idoîlizeti coilodion.-Betilder,

PREPAUATION or FxaaIOCYANn-,oam)Rc Acnu).-Licbig gives the foiiow'-
iug simplde mnetioti of pî'ejîriîig hUis aid. Wlîen a saturated solution
of ferrocyanrate of pottaili is mîixeti with its owmr volume of fuming
uiuriatic acîid a'ided iii siiiall portions at at tinae, at snow-whitc precipi-
tate of pure ferrocyanirvîiric îiciti is tbrowu down. These are to Uc
waslied witi muriatie acid, driedtiuponi a brick, anti dissolveui in alco-
bol ;froia the alcohlîic solution the aeiti îay bc obt:uiiie(l iin beautiful
crystais.-Ann. der Chiniîe und J>harîîîcic, lxxxvii. 127.

A NEW CO3MMr-Oîr tire rniorin of Uic 2tid Decemeber, a cornet wvas
discovereti ly M~r. Kliiîkerfuic,, of' tireý Gottingeri Observatony, on the
border of tUe C'onstellationi Persenîs, neair the foot of Anitroractia. At
four o'ciock. a. m., on the "'rud, its riglît ascension 'vas in Ili. 37mn. 90s.
anti its declixiation 51 deg. 37 sec. nontîr. lite diurnal. motion in riglit
ascension was 2îu1. towards the wvest, ani-i in declirration of I ý dcg.
towartis the soutir. 'Mr. KiinL-enfues w'as tUe discover of tUe thirti
cornet of tire present yetir, wiîiclî became 80 conspicious at tie endi of
Auguist in tire uortlr-westenn heac cris.

SEVARATION 0F -NICKEL Fnuo31 COBAa'.-Liebeg lias founti that when
a curreîît of ciîlorne is passeil irîto ar colti qolution of the double cyn-
ades of cobalt; irud potassium amui of nickel anti potassium, thre liquid
being kept aikaline by tire addiîtion of caustie Sodia or potasi, the
nickel is coinpletciy coîrverteti irîto sesquioxid anti precipitatel, whiic
the cobalt reîaînins in solution as unaitereti double cyauiti. Tire sec-
qîrioxyti of nickel may be wasiieti anti tUe nickel weiglied in tire fonm
of protoxyd ; it is perfectly frce frn, cobalt. Tire solution after
passing the clîlonine irrunst stili bc alialine. Tire snnallest trace of Nickel
gives an inky black colon wliea dissolveti in cyaniti of potassium,
anti treateti vith chiorine. This inethoti of separating cobalt and nick-
el has perbaps some ativantages over Liebig's second methoi 'which it
wiii Uc rexacurbereti, coasists ia boiiing the rixeti double cyanids with
oxyd of mcrcury, whicb precipitates tUe nickel but not tie cobalt.

Fossir. lUMANx SKI-,m'a-WONDERFUL IF TaRU.-Tbe Germian Associ-
ationr for the Ativaiicemnit oif Scienrce, lately helti at Tubirîgen, appears
ho have been a iost successful gathlerni. In the course of tIre pro-
ceeiiîgs, Prof. harnai;iariiuriceti tîat Gcrnrany luat ceai enougli to

sujîply herseif, anti ail ti,rest, of tue wonld, for tire ncxt 500 years.
This is imptortant if truc ;but the great fact eliciteti attfie meeting
iras tire clcnning up of the îîystcry of tie fossil Unnian teeh exhibited
at the prececdiug year's rîîeetiag, whicl were ftruad, it ivill be re-
collecteti, iii the Sîvabian Alps, in strata of tire mamimoth perioti, and
doubts expresseti as to tireir being liminran tecth, as a mi mas not
believet o have exisheti in tire tinîre of tire namniohh. Since the meet-
ing la 18,52, however, a numiber of perfect hurnan skulls have been
foutîtin tue sanie ioc.lihy wihr tire teetir ii tuieur, wiiich discovery if
correctly reported, inîrlî naturaliy le-ai hi tire coinclursion tbat a race
of Jiuiami beiags iras in ex-,istenice coîîteinporareotrsly witl the niastodon,
anti otirer of the langrer intelîluvian einiriiis.--Jlîiiag JIournal.

TriE NovA ZrMBîAa BoeTFS.-CO]lneýl Sarbine on tlie part of the
('ominittec of tIre Royal Society appoitcd ho inquire into the probable
origin of sorte bothies necentiy founti on the shores of No-va Zernbla,
reporteti-

IlTinat the Committee lIati availeti itself of the assistance of the
Cominittee for managing the tinis of Lloyds, anti liait receiveti froni
Captain HIsteti a repoirt, miricl is subjoirreti anti tirat tire Committee
have further requtesheti tîrat tUe Agents for Lloydis un tlie coast of Nor-
may nîay Uc directeti to obtain specimieus of tire botties shateti to Uc
enîployeti by hlie Norwegian fisliernien, ho compare with the bottles
receiveti froni tire Adniiralty. lire evitience relating to the bottie ex-
hiîiteti in the Vestibule of Linytis, appearet o prove conclmîsively that
it mas of Norwegian makle anti similr to those useîi by the Nonwegian
fishermen for tire prrst five years ns tlats for tishing nets.

ltliscellancouim Iitelligence.

KINO' s COLLEGE, LO-xn)o-.-TUCe foliowiag' appoinhmenhs have beca
matie by tie Courîcil ohf Kilrg's Collûee, Loîrdon, conseqîrent, on tUe
vacaircy in fie List of Professons cnunateti iy tuec reinoval of tire Rev.
F. D. MLauricc. Tire Rcv. Dr. M'Caul is electeti into) the Chair Of
Ecclesiastical llistory,-in addition ho that of Hlistony anti the Olti
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Testament hitherto hcld by him. A lecturer la to hoe appointedl to re-
lievo Dr. bM'Catil by instructing tlic junior classes in Ilehrow. Thîe
Chair of Eniglisli Literatuire and Modemi lli8tory is fileil by the nomin-
ation of Mr. G. W. Dascut, of Magdalen Hall, Oxford, Docter of Civil
Law.

ACeI)îI..îY OF SIVsNV, PAaî.-N. Plie dle leaunont lias been
clected Secret;rv oft flic l'ari Acatliiy of? Sciences, in file reom of
the late M. Arlago. M. Dupin contestel the place with M1. tlc Bleau-
meoult. Title niiinnler ut? viltes w,-e-MN. lieaniott, 29; M. Duîpin,
17. It is lunilurstud tlint MN. Leverrier is tu bu nppointedl Keeper of
tlîo Observîutory.

Turî GILIEATr.4- ANcîIF', ANDî MloigitN Sitirs.-At flic Institution of
Civil Lngincers a palper )vas rend oiu oecan stcamiere, in whlich was tho

foloilg taelieit:-Tonnage, Externat hulk.
Ptolomnasus Plîilopater's slaip .... 6,445 tonts...830,700 cuie Lt.
Noahi's Ark ................... 11,705 Il....... 1,580,000
Coîîtriîstiîîg ivitl thcse a few mnodernî slîips, it waas ftind tinit
Great We'stcrn.................,242 toits,...161, 100 eubie ft.
Greaît Britiiî................... 3,445 "...446,570

Arctie (Xurcnplcket)... .. 2745 "...351,333

Iliaaalaya ....................... .,528 "...457,332
and, caleinlatiiig lîy tlic saine ries, t.ikiîîg the dimnensionîs given in the
prospcctuîs or~ the Easterna Steaîu nîaig~ationî Comipanîy, tlîeir

Proposeul iron blîip ......... 22,942 tonts ... 2,973,598 cubie Lt.
Thus tlic new slîip la just double tlic size of Noalu's Ark.

Tite Perdau, to L'e huilt by Mr. Robecrt 'Napier, of Glasgow, for tho
Cunaril ('eîîpany, te ply betwecn Liverpool and New York, will ho
about .15 tt. broad in flic beain, aud extenti iii lcugtlî to 360 ft. ; and
the tonnage will lic 2060. The eîîgiîics wil1 bo 100-ii. cylinderd, with
a 10 fi. -troke. Althliujl ne paîrt ofitlîis imnase vessel lias yet licou
sct til, the tr:înewyurk is il% rapil1 prugrCss ; iiiit it is believeld that bile
wiîlI lie re;adly iii twelve xaîuntlîi laeîîce;

A. RrIAL GOLI> MINE.; t sL~u.A last flhe inining worll of
Lonlon ]lits hecut eletailtieil I.y the ,mtiîîiîi ieuis tisaît tlic copîper
mille iii Cornwaill, <.îllh I, Illhe tiniiie ut Treuuîullett Dowa, i8 îîetlîug
bass tlîan a reri(alde ma. tZ, the nttkîie%, ut? w h tilt snpply is
said te o iuîelî,iustile, liî.iiiîg ý ivlilmîl tu two sep:arate tests tlic enor-
nions result of dgit eaaaes oiiare yadî per toit, thus placiag tliis now
celebratcd mine lserve4ily«ait the he.til of alli taRinles iii Europe in
point of profit '.It is nulrtelfliat the Ijrtunate sharehlîcders are
to ]lave a mleeting iiuînîediaately, to sba.crilie for tivo of Ilerdan's mia-
chines, '%Çiti foulr basins ecd, aiii a1 lteauin enginle, capable of? raisin.-
auad rcîluieig 100 tonîs peu' inoutla, ivlîicli, lit 8 ozs. lier tont of gold,
nakes the Tremîîlhet îiiîilîc ivortli :111. per tont, or, at 1000 tons per

month, 30,0001. ; wivilt tlic cost of r:îising nd reduciag this auriferous;
pyrites will flot excetd, royalty iiieliuîled, 50001., leaving a nett profit
of~ 25,0001. per taillit, or*000,0001. pier annula, irbich would lanie
ecdi share Yortli 4001.

Fons}:uL's WuROCUTn Ijiex PI.ATF.s.-The Gatesh.eadi Oliserver lias
tlic following reini:irks oin thiese extr:îordinary plates :-lWondîers
uiever ceaise. IVe Ji-ve ont several occasions nioticeil thic extraordillary
productions of tlic Derivent Iron Wourks, ait Consett-to wit, a rail
%vlieh quite e flicd ht sea serpent, and plates of? a ton weight, of
vast breadth :and heigtlî, for whicli a îrize nelal; was awarded by tlao
Coininissioners of? the Greit Exhîibition, and otlier thîngs equally ex-
traordinary. Baît niow 'Mr~. F'orster fle Manager at tiiese works, lias
outshone hiniscîf, auid pbruiidutc wliat really, seemrs incredible--four
ivrought-iron plates, 14, in. tliiek, 5 fi. hrond, and nuiess tîjan 17 ft.
3 iii. long! Tluink of stnct plates, ais long as a goedl coinfertabbe
rooni, and weighuing neo lois than 1 te 14 cwts. cachi! Ilow mnen can
litt such things lit aIl, te say notliing et? îling se, wen tbey are at an
intense white lieat, is whlat ive canniot coniprehiend. And hiew tliey are
slîeared, too. Tlîink of a pair oftint scissers quietly clipping the
cdges of such plates, I1 li. thiel, ! If tliis docs xîot Ilwliip crcation 1
vc do net know wlîat dlots. These large insters liarve gone tcl, Glas-
gow, te astonisli tlic natives there, and are te heused as engine-beams,
being muelihter and stronger than cast-iru ues.

CoNsTIMPrxox OP 2ATMosPuar.xuc AIR.-Tite total prOduco Of ig-irol
for the year 1850, wvas estiniatcd ut 2,.180,000 tons. In order to
produce tItis quantity there ýirere censurned 9,500,000 tous eof ceai
'2,500,000 tons of ironstone, and tlic ores opcratedl upon conld net
have heen. les tlîan 7,000,000 tons. But thme most remarkable fact ini
connection with tIte iron tmaile iq thse immense weight of~ atmosphexic

air required in the varions bînet furnaes, sud which although gens-
rally considcred as se liglît in its nature, lias yet consiîlerahly exceeided
ia weighxt tia~t of ail other inaterials consuuned. Onîe et? tlie largo
furnaces et? South Miles consumes 12,608 culîic foot ot?:ir caich minute
in supplyiug tlic exygc ei îcessary te thec combustion et? tilt. fuel, To
supply thec air cosnisiel ont ami aiveraîge ii ecd ftiriaie reituirea tffl
eugiuie ot? 25-Itousu jier. Eiigimies oif tiearly 12,0<50 lorbe poîwer lire
constantly enîîîloyeîl tu (Irive flic Il irea ti tl oflir ', uit, tlic gluuiig
maasses ivitlinftle furnacea ot? tllet Unitedl 1<ing-loii. Eseli turtiace on
ait average sticks iii 1 -,000 gallonus et? air lier nitiuttt, or~ tivît tiens
weiglit pur ]teur. Tfite iiuiir ot? tiriunces in lîliat in 1 850 ia .159;
tle aîggregate wcigli t if ai r, tlierefore, rcîîuircd iluring tfinit îîciiî te
keep) 116b ii tiese fiesiy uinsters nas tîot less t hon 55,080 toits dl:ily,
or 20,049,000 toits ilitriug flic year-a uîuaîntity exceeelluîg ini weiglit
flic totals of the coatîs, oe, aind liimnestoue consuancil iii tlicjirocets eof
suaelting.

OP.ca or AILWÀAys.-Tlîe iiiilcage of? raiways iii Englatil is
52Md uiles ô furlonga 211 yarils; andh iii Welles U18 miles -) furliugs
203 yards. M1ileage of tho railways ii flie United States 1.1,061.25.

NOVFL A 1'a'1. 1CATI 0.1 ou'G.îs.T 11russi:uis have pti glas to al
nordl use. Al coliiun, comsistiig entirely ut? glassi, lîlaceti on1 a lîcihestal
of Caîrrara inarble andl buuiîiie y nl statteof et'eace six feet ligh,
by tîte ccebratcd buulIptîr (ituli, is about te o c recteti i% file garhen
of the palace ut? Potsdamu. The 8slaft will bie omumeuted watlî spiral
Unes of bine and whtlite.

]Institut canad~ien.
Tite ninth Annual 'Meeting oftl tlio ,sita te canadien was lielîl last

week, nui gatliered thle clte of? the Frenich calnalianls et? MîntreaL
We sc with îleasuu-e b)y thjîs report tlint this society is cubitauthy lire-
gresin., amnd promnises te W, oiiO of tlic mioat lasefîal and impjor-tnt iii-
btitutiîus etour country. Our renaiers will ho rea.hy te enîîoiuse our
opinion wlien tlicy lcair tlint dluring tlic year -131 meetilugi %Veu-c lield,
17 questions dliseu:ssed anda 6 lectures delivered ; finit ils lilu-au*- hiaqI
(tu iniereasew 730 voluumies, iiî.tkiig tlic prebeut nunutkber 2,7W I ttai 16
nlewsuiaîîîrs were receirel1 iiiftle -e:tiliiîî' reouai ; tiait its 'ijiesiiitîriti p
]lits iuiercascîl ta 499; tli.t its receilîts huive excecdlci by £54P- 1 la. ',,..
its expensci.ý - seeiety esliibitiuig sucli sigus I.f fille andI liu-îîsIleu-iy
coanît fuit of cxcrting i puerfal 'and. beiicial influenace ul-it flic
eoininnnity.

IVe will only addîlint tlic riii¶titnt Canadien lias been incorpor:iteil,
andl it i3 proposed te ntlopt iineasurea te secure a bunilding lot andu
erect a suituble edifice for its use.-Le Se,,îcur Canadien.

Cauaîltuui Causals.

.N'oveniber Trq/7ic.

1852,)
Wella'nîl Canal...................... 7,579 1 6
St. Lawrence ....................... 3,172 13 5
Chaînbly............................. 197 9 4
St. Ann's Lock ...................... 117 1 0
Ilurlingtoui Bay

Canai ............................. 819 0 ù3

11,885 & 9
r1revieusly tsayear..............70,95-1 2 2

Total............................ 72,8 39 7 Il

1853.
8.227 7 4
2,'l«)1 7 10

I1-f lý< 8
13188

12,2,t67 14 7
8161.5 5

93,861 10 O

Grand Total of Tonnage of res3eispassing thra ugi ail the Canais.
1852. 1853.

Nov.... ...................... 270,544 2d-5,811
ParcVioUshy this Year ............. 1,746,937 1'J40,265

-,017,481 2,190,076

Grand Total of Mefrchaaadie passing throuqa all the canai.

1852. 1858.
Nov ................................. 203,354 210,706

rreviouely this year.............. 1.216,2211 1,497,484J

Total ............................ 1,449,5t 1,708,10J
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Xo*'kthly Noteeroloittcal Regltt,, at the provincial Naguetical Observatoryq Toroutet Canatk s Woot.-Deccsnb.r, 1853.

Latitude, 43 dey. 89.4 min. North. Longitude, 79 dey. 21. min. 1114t. .EZemàion, aboL'e Lakee Ontario, l08feet.

Tom. of the Air. Tension of Vapour. llumidity of Air.
10 it r. ut

Baromn. at tom. of 32 deg.

' , A,., 2 pjt. ,r.*m. Men.*

1:29.760l 29.741 -29.683 29.729
2' 62 .93 .6314 cit;

3!581 .7(38 .902 -767
41 (4 0

rSI .762 .752 .788 .7-4
6,..12-1 .826; .697 .480

.830 .92 .984 U944
8 .3S 817.744 .827

9 677 60 MA.0

11f .650 C.669 - -
10, 766 .708 .766 .750
131 '862 .86.1 .877 .868
I.P .8001 .749 .762 .769
Ms .721 .669 .614 .667
161 .53:, .454 .384 .434
171 .800? .137 28.909 .126
181 09(l .288 - -

1 1.531 .583129.701 .G17
20 .777 818.943 .866 1
21 .937 .8313 .6U5 .811

22 .618 ,616 .461 .549
23 .0S;, .154 .508 .265
24 .60S8 .447 .458 . 604
25 .501 .47 - -

26; 28.973 29.061 - -

2 7 29 ,521( .506 .485 .503
28 .1)9 .-198 .500 .4,si

.. '9 496; 41 .474
0< 081os .10oo .îs'aif:21 :38 .42)4 .298

SI9612951 960 958

6 2 I1
3t'Y. A.M.P.M.j P.M ~t'~.jj 6 ~

ô 0

29.5 22.0
28A. -
3-1-8 :12.5
41.6 1 ;. 8
25.1 20.0
313.0 29. 1
319. 5 :10.9
11.6 .32.3
12.2- -
39.5 ;17.
:19.1 28.7
315.9 :14 r)
-35.31 :t13.8

.34.6 21.9
16,.3 -
15.4 4.9
21.9 19.0
21.-' 24.1
313.2 : 13. 1-
27.1 17J11
23. 6 14- .2
312.5-
310.6-
22.3 2.5.8
10.6 4. 1
7.1 2. 9

18.0 1.1.4
27.3 16.5

2F! - i l 25.32111200132I0.111>.1>2118 711 18.

Sunz of the Atunotphcric Current, in miles, resolL'ed int the four Cardinal
direction#.

North. Wcst. South. East.
1876.38. 1690.09. 460.62. 585.70.

.%e.an direction of Wintl N WV b N.
Mca>îni velocity of the Wind ... 4.98 miles per Itour.
Maximum velocity ......... 23.0 miles per hour, from 9 to 10 p.m.

on 17t1>.
31ostwrundy day... 28rd; iMcan relocity ... 13.32 miles per hour.
Least windy diy .101h; Mean veloeity ... 0.72 ditto.
Ilaining on 4 days. Rnining 11.0 Itours.
Silowing on 13 <Iays. Snowinmg 60.8 hours.
Toronto Blay frozen over on the inorning of the 19th.
First Sleigîting in Toronto on the 1Oth.
Toronto ]i:y cro!;sed on foot on the 21st, goitg and returning from

Toronuto to tlie Peiiiistla.
Iligliebt Barorneter ... 29.984, nt 10 p.m. on 7th 1 Monthly range:
Lowest llaroî,îeter ... 28.952, nt mnidnight, 17t1î 1.032 inehes.
Tlighiest tenîpleratllre .... 46.4, nt p.m. ou> I lt Montltly range:
Lowest temperatr . .8..fi .. o 91 540.8.

Mena Maxiinuni Thermometer ...... 81.32 '
en ii>unTluerinometcr ... 17.18 .Mena daily range, 14.14.

Greatest daily range ........... .2-4.9, fromn p.m. 27th to an. of 28th.
W:uinest day ... 2th. Mecan temperature ... 37.00 Différence
Coldestday .... 29th. 'Mea tenuperature .... 2.43 f340.67.

2P.N1. 10r.3:,

NNe NFE10
NFbN N bW
N W' N b I

W.sW. -
('l>t> W liN
IWbS NIV
N h) W Cuit

8W SW hIV
SW,w~ Cuulut>

S W ciduiî
88WV -
('ali N h E
N N E Cala>
IVb S enjîui
IbN Cuia

W 1>8S Cahnt
NFE1)N N
N NWI -
N be N 1)E
IVbN IVl>S9
Cuiltin 8W' lS

S I 1 % SS E
W 1) N NW.lîW
W SI w WbS
WSW -

N N IV
N NE NE I1

NE 1)N NN E
NhI1) W WhN
ENE N -1)N
calin W

6 I .-1 0, 4.50

Milet Incht.

0.990.450

9.8010.015
41.97. ..
2.08 ..
1.80>..
1 .98 ..

1.88 ..

1.42 ;

0.72(0.050
11.01
1.1.3
2.93..
31.92..
2,315..
2.64 0.110

131.32
8.54
6. 82
7. GW4 .
6.07..
8.99..
't.83 ..

843 ..

.. 2 ..

Aurora observed on 5 nights. Possible to sec Aurora on 8 niglits.
Impossible to seeAurora, 18 nigluts.

Comparative Table l'or Denber.

Max eMan. Range.. lean

1840 2~4.3 41.0 -4.4 45.4 :; (.000 18 î
11 28.7 4;5.5 4.2.4 43.1 7.00 5

184-1 24.7 40.3 +3.8 .36.5 80.880 17
18431 30.0 41.1 +2.7 38.4 fi,1.040 F 8.1 0.53 lb
18441 28.2 48.9 -0.8 49.7 6 împii. Ci 4.2 0.40 lb.
1845- 21.1 37.6 -2.7 40.3 2 0.000< 12 4.7 0.70 Mb
1846 27,5 49.2 +3.7 45.5 51,215 1. (;.0 0.57 lb
1847, 30.1 530.0 +6.6 .1-3.4 71,185 8 6.8 41.55 )Miles.
18481 29.1 49.1 +0.6 48.5 72.750) 7 16.5 5.44l )1i*,s.
1849i 26.5 41.3 -5.2 416.5 50.840 12 9.6 23Ml.
1850, 21.7 48.3 -9.7 .58.0 2)0).*190 1 129. 5 7.40 Miles.
18511 21.5 43.8 -10.5 54.3 6 1.075 15 10.7 7.37 Mls
l852ý 31.9 41.0 +13.9 27.1 731.995 1020.1 6.54 M.Niles.
1853' 25.3 42.2 -5.2 47.4 4 1).6;25 la322.3 4.98 Mls

M'n I 6.4 4424 0.3 445815'01.59 1.31 6.07 iles.
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